

















LOGIC 

DATABOOK 


This is the Logic databook from National Semiconductor Corporation. It contains com¬ 
plete information on the extensive National bipolar logic families. The series of logic fam¬ 
ilies presented in this book are TTL (54/74), Schottky (54S/74S), low power Schottky 
(54LS/74LS), high speed (54H/74H) and low power (54L/74L). 

National is also introducing the advanced Schottky (54AS/74AS) and low power 
Schottky families (54ALS/74ALS). Data sheets will be available as products become 
available during 1981. Contact your National representative for more detail on these next 
generation logic families. 

Product selection guides and a complete product applications section are also included. 
For information on products that become available after this databook goes to print, con¬ 
tact your local National office. 
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SECTION 1 


— SSI FUNCTIONAL INDEX/SELECTION GUIDE 1 ' 1 


SECTION 2 —MSI FUNCTIONAL INDEX/SELECTION GUIDE 2' 1 

SECTION 3 —SSI CONNECTION DIAGRAMS. 3-1 

SECTION 4 —TEST WAVEFORMS . 4-1 

SECTION 5 — 54/74 SSI DEVICE SPECIFICATIONS 5-1 


DM5400/DM7400 Quad 2-Input NAND Gates .3-2, 5-4 

DM54H00/DM74H00 Quad 2-Input NAND Gates . 3 ‘ 2 ' 6-4 

DM54LOO/DM74LOO Quad 2-Input NAND Gates. 3 ' 2 ' 5-4 

DM54LS00/DM74LS00 Quad 2-Input NAND Gates .3-2, 5-4 

DM54S00/DM74S00 Quad 2-Input NAND Gates .3-2, 5-4 

DM5401 /DM7401 Quad 2-Input NAND Gates with Open-Collector Outputs .3-2, 5-6 

DM54H01/DM74H01 Quad 2-Input NAND Gates with Open-Collector Outputs.3-2, 5-6 

DM54L01 /DM74L01 Quad 2-Input NAND Gates with Open-Collector Outputs .3-2, 5-6 

DM54LS01 /DM74LS01 Quad 2-Input NAND Gates with Open-Collector Outputs .3-2, 5-6 

DM5402/DM7402 Quad 2-Input NOR Gates .3-3, 5-8 

DM54L02/DM74L02 Quad 2-Input NOR Gates . 3 ‘ 3 ' 5 8 

DM54LS02/DM74LS02 Quad 2-Input NOR Gates . 3 ‘ 3 ' 5-8 

DM54S02/DM74S02 Quad 2-Input NOR Gates. 3 ‘ 3 ' 5 ' 8 

DM5403/DM7403 Quad 2-Input NAND Gates with Open-Collector Outputs .3-3, 5-6 

DM54L03/DM74L03 Quad 2-Input NAND Gates with Open-Collector Outputs .3-3, 5-6 

DM54LS03/DM74LS03 Quad 2-Input NAND Gates with Open-Collector Outputs .3-3, 5-6 

DM54S03/DM74S03 Quad 2-Input NAND Gates with Open Collector Output.3-3, 5-6 

DM5404/DM7404 Hex Inverters .3-3, 5-4 

DM54H04/DM74H04 Hex Inverters. 3 ' 3 ' 5 4 

DM54L04/DM74L04 Hex Inverters .3-3, 5-4 

DM54LS04/DM74LS04 Hex Inverters. 3 ' 3, 5-4 

DM54S04/DM74S04 Hex Inverters. 3 ' 3 ' 5-4 

DM5405/DM7405 Hex Inverters with Open-Collector Outputs. 3 ' 4 ' 5 6 

DM54L05/DM74L05 Hex Inverters with Open-Collector Outputs .3-4, 5-6 

DM54LS05/DM74LS05 Hex Inverters with Open-Collector Outputs.3-4, 5-6 

DM54S05/DM74S05 Hex Inverters with Open-Collector Outputs .3-4, 5-6 

DM5406/DM7406 Hex Buffers with Open-Collector High-Voltage Outputs .3-4, 5-10 

DM5407/DM7407 Hex Buffers with Open-Collector High-Voltage Outputs .3-4, 5-10 

DM5408/DM7408 Quad 2-Input AND Gates .3-5,5-12 

DM54H08/DM74H08 Quad 2-Input AND Gates. 3 ' 5 ' 5-12 

DM54L08/DM74L08 Quad 2-Input AND Gates . 3 ‘ 5 ' 5-12 

DM54LS08/DM74LS08 Quad 2-Input AND Gates . 3 ' 5 ' 5-12 

DM54S08/DM74S08 Quad 2-Input AND Gates. 3 ‘ 5 ' 5 ’ 12 

DM5409/DM7409 Quad 2-Input AND Gates with Open-Collector Outputs . .3-5, 5-14 

DM54L09/DM74L09 Quad 2-Input AND Gates with Open-Collector Outputs .3-5, 5-14 

DM54LS09/DM74LS09 Quad 2-Input AND Gates with Open-Collector Outputs.3-5, 5-14 

DM54S09/DM74S09 Quad 2-Input AND Gates with Open-Collector Outputs .3-5, 5-14 

DM5410/DM7410 Triple 3-Input NAND Gates. 3 ‘ 5 ' 5-4 

DM54H10/DM74H10 Triple 3-Input NAND Gates . 3 ' 5 ’ 5-4 

DM54L10/DM74L10 Triple 3-Input NAND Gates. 3 ' 5 ’ 5-4 

DM54L810: DM/4LS to Triple 3-Input NAND Gates . 3 ' 5 ' 5-4 

DM54S10. DM74810 Triple 3-Input NAND Gates . 3 ' 5 ' 5-4 

DM54 11 /DM74 11 Triple 3-Input AND Gates .3-6,5-12 

DM54H11 /DM74H11 Triple 3-Input AND Gates. 3 ' 6 ’ 5-12 


e: When Ihere are Iwo sets ol page numbers, the lirsl designates the connection diagram page; the second indicates electrical tables. 
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DM54L11/DM 74 L 11 Triple 3-Input AND Gates. 3 . 6 5 _ 12 

DM54LS1 1 /DM 74 LS 11 Triple 3-Input AND Gates . 3 _g g _ )2 

DM54S11 /DM74S11 Triple 3-Input AND Gates. 3 _0 g 12 

DM 54 LS 12 /DM 74 LS 12 Triple 3-Input NAND Gates with Open-Collector Outputs . 3.6 5.3 

DM5413/DM7413 Dual 4-Input NAND Schmitt Triggers . 3 .0 5.^0 

DM54LS13/DM74LS13 Dual 4-Input NAND Schmitt Triggers ... 3 .0 5 .-)g 

DM5414/DM7414 Hex Schmitt Triggers . 3 ^ g 18 

DM54LS14/DM74LS14 Hex Schmitt Triggers. 3 _7 g ^ 

DM54LS15/DM74LS15 Triple 3-Input AND Gates with Open-Collector Outputs. 3-7 5-14 

DM54S15/DM74S15 Triple 3-Input AND Gates with Open-Collector Outputs. 3 . 7 5 . 14 

DM5416/DM7416 Hex Buffers with Open-Collector High-Voltage Outputs .. 3.7 5 . 10 

DM5417/DM7417 Hex Buffers with Open-Collector High-Voltage Outputs . 3-8 5-10 

DM5420/DM7420 Dual 4-Input NAND Gates . 3 .g 54 

DM54H20/DM74H20 Dual 4-Input NAND Gates . .3-8' 5-4 

DM54L20/DM74L20 Dual 4-Input NAND Gates. . 3 . 8 ’ 5 . 4 

DM54LS20/DM74LS20 Dual 4-Input NAND Gates . 3 8 5 4 

DM54S20/DM74S20 Dual 4-Input NAND Gates . . 3 _ 8 ' 5 . 4 

DM54H21/DM 74 H 21 Dual 4-Input AND Gates. 3 _ 8 g . )2 

DM54LS21 /DM74LS21 Dual 4-Input AND Gates . ’ ..3-8 5-12 

DM54LS22/DM 74 LS 22 Dual 4-Input NAND Gates with Open-Collector Outputs . 3 _g 5.3 

DM54S22/DM74S22 Dual 4-Input NAND Gates with Open-Collector Outputs. 3 _g 5.3 

DM5423/DM7423 Expandable Dual 4-Input NOR Gates. 3 . 9 g . 18 

DM5425/DM7425 Dual 4-Input NOR Gates . 3 _g 58 

DM5426/DM7426 Quad 2-Input High-Voltage NAND Gates . 3 . 10 g ., 0 

DM54L26/DM74L26 Quad 2-Input High-Voltage NAND Gates. 3 . 10 5 . 10 

DM54LS26/DM74LS26 Quad 2-Input High-Voltage NAND Gates . 3-10 5-10 

DM5427/DM7427 Triple 3-Input NOR Gates . 3 _ 13 5 8 

DM54LS27/DM74LS27 Triple 3-Input NOR Gates .[ " ’ " ” . 3 _ 10 ' 5 ' (J 

DM5430/DM7430 8 -Input NAND Gates .. 3 _ 10 ' 6 

DM54H30/DM74H30 8 -Input NAND Gates.. . 3 . 10 ’ 6 4 

DM54L30/DM74L30 8 -Input NAND Gates . . 3-10 5-4 

DM54LS30/DM74LS30 8 -Input NAND Gates . . 3 . 10 ’ 5 . 4 

DM54S30/DM74S30 8 -Input NAND Gates. . 3 . 1Q ’ g 

DM5432/DM7432 Quad 2-Input OR Gates . 3 _ (1 g 2Q 

DM54L32/DM74L32 Quad 2-Input OR Gates ... 3-11 ’ 5 ' 2 o 

DM54LS32/DM74LS32 Quad 2-Input OR Gates ..3-11' 5-20 

DM54S32/DM74S32 Quad 2-Input OR Gates.. 3 - 11 ' 5-20 

DM5437/DM7437 Quad 2-Input NAND Buffers. 3-11 5-22 

DM54LS37/DM74LS37 Quad 2-Input NAND Buffers . . 3 . 11 ’ 5 . 22 

DM5438/DM7438 Quad 2-Input NAND Buffers with Open-Collector Outputs . 3-11 5-10 

DM54LS38/DM74LS38 Quad 2-Input NAND Buffers with Open-Collector Outputs . 3.11 5.10 

DM5440/DM7440 Dual 4-Input NAND Buffers. 3 . 12 ' g . 22 

DM54H40/DM74H40 Dual 4-Input NAND Buffers . 3-12 5-22 

DM54LS40/DM74LS40 Dual 4-Input NAND Buffers. . 3 . 12 ’ 5 . 22 

DM54S40/DM74S40 Dual 4-Input NAND Buffers . 3-12 5-?2 

DM5450/DM7450 Dual 2 -Wide 2-Input AND-OR-INVERT Gates . 3-14 5-18 

DM54H50/DM74H50 Dual 2-Wide 2 Input AND-OR INVERT Gales . .3-14 5-18 

DM5451 /DM7451 Dual 2-Wide 2-Input AND-OR-INVERT Gates . .3-1 5 ' 5-24 

DM54L51 /DM74L51 Dual 2-Wide 2-Input AND-OR-INVERT Gates . . 3-15 5-24 

DM54LS51 /DM74LS51 Dual 2-Wide 2-Input AND-OR-INVERT Gates. 3 . 15 ’ 5 . 24 

DM54S51/DM74S51 Dual 2 Wide 2 Input AND-OR-INVERT Gates. 3-15 5-24 

DM5453/DM7453 Expandable 4-Wide AND-OR-INVERT Gates . 3-16 5-18 

DM5454/DM7454 4-Wide AND-OR-INVERT Gates . . 3-17 5-24 

DM54L54/DM74L54 4-Wide AND-OR-INVERT Gates . . 3 - 17 ' 5-24 

DM54LS54/DM74LS54 4-Wide AND-OR-INVERT Gates .o , 7 ’ K 

DM 54 L 55 /DM 74 L 55 2-Wide 4-Input AND-OR-INVERT Gates. 3 . 18 5 . 24 

DM54LS55 /DM74LS55 2-Wide 4-Input AND-OR-INVERT Gates . . 3 . 18 ’ 5 . 24 

DM5460/DM7460 Dual 4-Input Expanders . 3-18 5 26 


Nolo: When there are Iwo sets ol page numbers. Ihe lirsl designates the connection diagram page; the second indicates electrical tables. 


IV 































































Logic Data Book 


Table of Contents 


DM54H62/DM74H62 4-Wide AND-OR Expanders . 

DM54S64/DM74S64 4 -Wide AND-OR-INVERT Gates . 

DM54S65/DM74S65 4-Wide AND-OR-INVERT Gates with Open-Collector Outputs . 

DM5470/DM7470 AND-Gated J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear . 

DM54L71 /DM74L71 AND-Gated R-S Master-Slave Flip-Flops with Preset and Clear . 

DM5472/DM7472 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear. 

DM54L72/DM74L72 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear. 

DM5473/DM7473 Dual J-K Flip-Flops with Clear . 

DM54L73/DM74L73 Dual J-K Flip-Flops with Clear . 

DM54LS73A/DM741 S73A Dual J-K Flip-Flops with Clear . 

DM5474/DM7474 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear. 

DM54FI74/DM74H74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear . 

DM54L74/DM74L74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear. 

DM54LS74A/DM74LS74A Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear . 

DM54S74/DM74S74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear . 

DM5476/DM7476 Dual J-K Flip-Flops with Preset and Clear . 

DM54LS76A/DM74LS76A Dual J-K Flip-Flops with Preset and Clear. 

DM54L78/DM74L78 Dual J-K Flip-Flops with Preset, Common Clear and Common Clock . 

DM54LS78A/DM74LS78A Dual J-K Flip-Flops with Preset, Common Clear and Common Clock . 

DM5486/DM7486 Quad EXCLUSIVE-OR Gates. 

DM54L86/DM74L86 Quad EXCLUSIVE-OR Gates .. 

DM 54 LS 86 /DM 74 LS 86 Quad EXCLUSIVE-OR Gates . 

DM54S86/DM74S86 Quad EXCLUSIVE-OR Gates . 

DM54H103/DM74H103 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear . 

DM54H106/DM74H106 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear. 

DM54107/DM74107 Dual J-K Master-Slave Flip-Flops with Clear. 

DM54LS107A/DM74LS107A Dual J-K Master-Slave Flip-Flops with Clear . 

DM54H108/DM74H108 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, 

and Common Clock. 

DM54109/DM74109 Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear . 

DM54LS109A/DM74LS109A Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear. 

DM54LS112A/DM74LS112A Dual J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear. 

DM54S112/DM74S112 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear. 

DM54LS113A/DM74LS113A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset . 

DM54S113/DM74S113 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset. 

DM54LS114A/DM74LS114A Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, 

and Common Clock....' • 

DM54S114/DM74S114 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, 

and Common Clock. 

DM54121/DM74121 One Shots . 

DM54LS122/DM74LS122 Retriggerable One Shots with Clear . 

DM54123/DM74123 Dual Retriggerable One Shots with Clear. 

DM54L123A/DM74L123A Dual Retriggerable One Shots with Clear. 

DM54LS123/DM74LS123 Dual Retriggerable One Shots with Clear. 

DM54125/DM74125 TRI-STATE" Quad Butters . 

DM54LS125A/DM74LS125A TRI-STATE Quad Butlers. 

DM54126/DM74126 TRI-STATE Quad Buffers . 

DM54LS126A. DM74I.S126A TRI-STATE Quad Buffers. 

DM54132/DM74132 Quad 2 -Input NAND Schmitt Triggers . 

DM54LS132/DM74LS132 Quad 2 -Input NAND Schmitt Triggers . 

DM54S133 DM74S133 13-Input NAND Gates . 

DM54S134/DM74S134 TRI-STATE 12 Input NAND Gates . 

DM54S135/DM74S135 Quad EXCLUSIVE-OR/NOR Gates. 

DM54LS136/DM74LS136 Quad EXCLUSIVE-OR Gates with Open-Collector Outputs . 

DM54S136/DM74S136 Quad EXCLUSIVE-OR Gates with Open Collector Outputs . 

DM54S140/DM74S140 Dual 50-Ohm Line Drivers . 

DM54LS221 /DM74LS221 Dual One Shots with Schmitt-Trigger Inputs. 

DM54LS240/DM74LS240 TRI-STATE Inverting Octal Buffers . 


3-19, 5-27 
3-19, 5-24 
3-20, 5-28 
3-20, 5-29 
3-21, 5-31 
3-22, 5-29 
3-22, 5-31 
3-22, 5-29 
3-22, 5-31 
3-22, 5-33 
3-23, 5-29 
3-23, 5-38 
3-23, 5-31 
3-23, 5-33 
3-23, 5-35 
.3-24, 5-29 
.3-24, 5-33 
.3-25, 5-31 
.3-25, 5-33 
.3-26, 5-40 
.3-26, 5-40 
.3-26, 5-40 
.3-26, 5-40 
.3-31, 5-42 
.3-31, 5-42 
.3-32, 5-29 
.3-32, 5-33 

.3-32, 5-42 
.3-32, 5-29 
.3-32, 5-33 
.3-33, 5-33 
.3-33, 5-35 
.3-33, 5-33 
.3-33, 5-35 

.3-33, 5-33 

.3-33, 5-35 
.3-34, 5-44 
.3-34, 5-46 
.3-35, 5-46 
.3-35, 5-46 
.3-35, 5-46 
.3-35, 5-48 
.3-35, 5-48 
.3-36, 5-48 
.3-36, 5-48 
.3-36, 5-16 
.3-36, 5-16 
. 3-36, 5-4 
.3-37, 5-48 
.3-37, 5-50 
.3-37, 5-52 
.3-37, 5-52 
.3-38, 5-22 
.3-54, 5-44 
.3-54, 5-53 


Nolo: When there are two sets ol page numbers, the first designates the connection diagram page; the second indicates electrical tables. 
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3-55, 

3-55, 

3-55, 

3-55, 

3-55, 

3-56, 


DM54S240/DM74S240 TRI-STATE® Inverting Octal Buffers . 3-54 

DM54LS241 /DM74LS241 TRI-STATE Octal Buffers . . 3 . 54 

DM54S241 /DM74S241 TRI-STATE Octal Buffers.'. . 3 . 54 

DM54LS242/DM74LS242 TRI-STATE Octal Buffers . . 3 _ 55 

DM54S242/DM74S242 TRI-STATE Octal Buffers. 

DM54LS243/DM74LS243 TRI-STATE Octal Buffers 

DM54S243/DM74S243 TRI-STATE Octal Buffers. 

DM54LS244/DM74LS244 TRI-STATE Octal Buffers 

DM54S244/DM74S244 TRI-STATE Octal Buffers. 

DM54LS245/DM74LS245 TRI-STATE Octal Buffers 

DM54LS266/DM74LS266 Quad EXCLUSIVE-NOR Gates with Open-Collector Outputs. 3-59 

DM54LS279/DM74LS259 Quad S-R Latches 

DM54365/DM74365 TRI-STATE Hex Buffers . 

DM54LS365A/DM74LS365A TRI-STATE Hex Buffers 

DM54366/DM74366 TRI-STATE Hex Buffers . 

DM54LS366A/DM74LS366A TRI-STATE Hex Buffers . 

DM54367/DM74367 TRI-STATE Hex Buffers. 

DM54LS367A/DM74LS367A TRI-STATE Hex Buffers 

DM54368/DM74368 TRI-STATE Hex Buffers . 

DM54LS368A/DM74LS368A TRI-STATE Hex Buffers 

DM54LS386/DM74LS386 Quad EXCLUSIVE-OR Gates. 

DM54S940/DM74S940 TRI-STATE Octal Buffer 
DM54S94 1 /DM74S941 TRI-STATE Octal Buffer 


3-59, 

3-62, 

3-62, 

3-63, 

3-63, 

3-63, 

3-63, 

3-63, 

3-63, 

3-65, 

3-66, 

3-66, 


5-53 
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5-57 
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5-53 
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5-60 

5-52 

5-63 

5-64 

5-64 

5-64 

5-64 

5-64 
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5-64 

5-40 
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5-53 


SECTION 6 — 54/74 MSI DEVICE SPECIFICATIONS 


. 6-1 


DM5441A/DM7441A BCD/Decimal Decoders/Drivers 

DM5442/DM7442 BCD/Decimal Decoders. 

DM54L42A/DM74L42A BCD/Decimal Decoders 
DM54LS42/DM74LS42 BCD/Decimal Decoders 
DM5445/DM7445 BCD/Decimal Decoders/Drivers 
DM5446A/DM7446A BCD/7-Segment Decoders/Drivers 
DM5447A/DM7447A BCD/7-Segment Decoders/Drivers 
DM54LS47/DM74LS47 BCD/7-Segment Decoders/Drivers 
DM5448/DM7448 BCD/7-Segment Decoders/Drivers 
DM54LS48/DM74LS48 BCD/7-Segment Decoders/Drivers 
DM54LS49/DM74LS49 BCD/7-Segment Decoders/Drivers 

DM5475/DM7475 Quad Latches . 

DM54L75A/DM74L75A Quad Latches 
DM54LS75/DM74LS75 Quad Latches 

DM54LS77/DM74LS77 Quad Latches. 

DM5483/DM7483 4-Bit Binary Adders with Fast Carry . 3 _ 2 i 

DM54LS83A/DM74LS83A 4-Bit Binary Adders with Fast Carry . 621 

DM5485/DM7485 4-Bit Magnitude Comparators . 6 27 

DM54L85/DM74L85 4-Bit Magnitude Comparators. g .27 

DM54LS85/DM74LS85 4-Bit Magnitude Comparators . g .27 


.6-4 

.6-7 

.6-7 

.6-7 

6-10 

6-12 

6-12 

6-12 

6-12 

6-12 

6-12 

6-18 

6-18 

6-18 

6-18 


6-33 

6-33 


DM7489B 64-Bit Read/Write Memories 
DM54L89A/DM74L89A 64-Bit Read/Write Memories 

DM5490A/DM7490A Decade, Divide by 12, and Binary Counters . 6 . 36 

DM54L90/DM74L90 Decade, Divide by 12, and Binary Counters. 6 . 36 

DM54LS90/DM74LS90 Decade, Divide by 12, and Binary Counters . 6 . 36 

DM54L91/DM74L91 8 -Bit Serial Shift Registers . 

DM5492A/DM7492A Decade, Divide by 12, and Binary Counters 
DM54LS92/DM74LS92 Decade, Divide by 12 , and Binary Counters 
DM5493A/DM7493A Decade, Divide by 12 , and Binary Counters 
DM54L93/DM74L93 Decade, Divide by 12 , and Binary Counters 
DM54LS93/DM74LS93 Decade, Divide by 12, and Binary Counters 
DM5495/DM7495 4-Bit Parallel Access Shift Registers 


.6-42 

.6-36 

.6-36 

.6-36 

.6-36 

.6-36 

.6-44 


Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables. 


vi 



























































II Logic Data Book 


Table of Contents 


DM54L95/DM74L95 4-Bit Parallel Access Shift Registers . 

DM5496/DM7496 5-Bit Shift Registers . 

DM54L98/DM74L98 4-Bit Storage Registers. 

DM54LS138/DM74LS138 Decoders/Demultiplexers . 

DM54S138/DM74S138 Decoders/Demultiplexers . 

DM54LS139/DM74LS139 Decoders/Demultiplexers . . 

DM54S139/DM74S139 Decoders/Demultiplexers . 

DM54141/DM74141 BCD/Decimal Decoders/Drivers . 

DM54145/DM74145 BCD/Decimal Decoders/Drivers . 

DM54147/DM74147 Priority Encoders . 

DM54148/DM74148 Priority Encoders . 

DM54150/DM74150 Data Selectors/Multiplexers. 

DM54151A/DM74151A Data Selectors/Multiplexers . 

DM54LS151 /DM74LS151 Data Selectors/Multiplexers. 

DM54S151 /DM74S151 Data Selectors/Multiplexers . 

DM54153/DM74153 Dual 4-Line to 1-Line Data Selectors/Multiplexers . 

DM54LS153/DM74LS153 Dual 4-Line to 1-Line Data Selectors/Multiplexers 
DM54S153/DM74S153 Dual 4-Line to 1-Line Data Selectors/Multiplexers .. 

DM54154/DM74154 4-Line to 16-Line Decoders/Demultiplexers . 

DM54L154A/DM74L154A 4-Line to 16-Line Decoders/Demultiplexers . 

DM54LS154/DM74LS154 4-Line to 16-Line Decoders/Demultiplexers . 

DM54155/DM74155 Dual 2 -Line to 4-Line Decoders/Demultiplexers. 

DM54LS155/DM74LS155 Dual 2-Line to 4-Line Decoders/Demultiplexers ... 

DM54156/DM74156 Dual 2-Line to 4-Line Decoders/Demultiplexers. 

DM54LS156/DM74LS156 Dual 2-Line to 4-Line Decoders/Demultiplexers . .. 

DM54157/DM74157 Quad 2-Line to 1-Line Data Selectors/Multiplexers. 

DM54L157A/DM74L157A Quad 2-Line to 1-Line Data Selectors/Multiplexers 
DM54LS157/DM74LS157 Quad 2-Line to 1-Line Data Selectors/Multiplexers 
DM54S157/DM74S157 Quad 2-Line to 1-Line Data Selectors/Multiplexers 
DM54LS158/DM74LS158 Quad 2-Line to 1-Line Data Selectors/Multiplexers 
DM54S158/DM74S158 Quad 2-Llne to 1-Line Data Selectors/Multiplexers .. 

DM54160A/DM74160A Synchronous 4-Bit Counters . 

DM54LS160A/DM74LS160A Synchronous 4-Bit Counters. 

DM54S160/DM74S160 Synchronous 4-Bit Counters . 

DM54161A/DM74161A Synchronous 4-Bit Counters . 

DM54LS161A/DM74LS161A Synchronous 4-Bit Counters. 

DM54S161 /DM74S161 Synchronous 4-Bit Counters . 

DM54162A/DM74162A Synchronous 4-Bit Counters . 

DM54LS162A/DM74LS162A Synchronous 4-Bit Counters. 

DM54S162/DM74S162 Synchronous 4-Bit Counters . 

DM54163A/DM74163A Synchronous 4-Bit Counters . 

DM54LS163A/DM74LS163A Synchronous 4-Bit Counters. 
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DM54170/DM74170 4 by 4 Register Files . 

DM54LS170/DM74LS170 4 by 4 Register Files . 

DM54173/DM74173 TRI-STATE" Quad D Registers . 

DM54LS173/DM74LS173 TRI-STATE Quad R Registers . 

DM54174/DM74174 Hex D Flip-Flops with Clear . 
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Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables. 
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Note: When there are two sets of page numbers, the first designates the connection diagram page; the second indicates electrical tables. 
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54S114 
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5460 

7460 

3-18, 5-26 

54LS122 
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7493A 
74L93 
74LS93 

7495 
74L95 

7496 
74L98 
74H103 
74H106 
74107 
74LS107A 
74H108 
74109 
74LS109A 
74LS112A 
74S112 
74LS113A 
74S113 
74LS114A 
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3-26, 5-40 

6-33 

6-33 

6-36 

6-36 

6-36 

6-42 

6-36 

6-36 

6-36 

6-36 

6-36 

6-44 

6-44 

6-47 

6-51 

3-31, 5-42 
3-31, 5-42 
3-32, 5-29 
3-32, 5-33 
3-32, 5-42 
3-32, 5-29 
3-32, 5-33 
3-33, 5-33 
3-33, 5-35 
3-33, 5-33 
3-33, 5-35 
3-33, 5-33 
3-33, 5-35 
3-34, 5-44 
3-34, 5-46 
3-35, 5-46 
3-35, 5-46 
3-35, 5-46 
3-35, 5-48 
3-35, 5-48 
3-36, 5-48 
3-36, 5-48 
3-36, 5-16 


Nolo: When there are two set ol page numbers, the tirst designates the connection diagram p 


; the second indicates electrical tables. 
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MIL 


DEVICE 

COML 


PAGE NO. 


Alpha-Numerical Index 


DEVICE 



DEVICE 


MIL 

COML 

PAGE NO. 

MIL 

COML 

PAGE NO. 

54LS174 

74LS174 

6-122 

54LS259 

74LS259 

6-201 

54S174 

74S174 

6-122 

54LS266 

74LS266 

3-59, 5-52 

54175 

74175 

6-122 

54LS279 

74LS279 

3-59, 5-63 

54LS175 

74LS175 

6-122 

54S280 

74S280 

6-204 

54S175 

74S175 

6-122 

54LS283 

74LS283 

6-21 

54176 

74176 

6-126 

54S283 

74S283 

6-21 

54177 

74177 

6-126 

54LS290 

74LS290 

6-207 

54180 

74180 

6-132 

54LS293 

74LS293 

6-207 

54181 

74181 

6-135 

54LS298 

74LS298 

6-211 

54S181 

74S181 

6-135 

54S299 

74S299 

6-214 

54S182 

74S182 

6-144 

54LS352 

74LS352 

6-220 

54184 

74184 

6-148 

54LS353 

74LS353 

6-222 

54185A 

74185A 

6-148 

54365 

74365 

3-62, 5-64 

54190 

74190 

6-154 

54LS365A 

74LS365A 

3-62, 5-64 

54LS190 

74LS190 

6-154 

54366 

74366 

3-63, 5-64 

54191 

74191 

6-154 

54LS366A 

74LS366A 

3-63, 5-64 

54LS191 

74LS191 

6-154 

54367 

74367 

3-63, 5-64 

54192 

74192 

6-161 

54LS367A 

74LS367A 

3-63, 5-64 

54L192 

74L192 

6-161 

54368 

74368 

3-63, 5-64 

54LS192 

74LS192 

6-161 

54LS368A 

74LS368A 

3-63, 5-64 

54193 

74193 

6-161 

54LS373 

74LS373 

6-225 

54L193 

74L193 

6-161 

54S373 

74S373 

6-225 

54LS193 

74LS193 

6-161 

54LS374 

74LS374 

6-225 

54194 

74194 

6-169 

54S374 

74S374 

6-225 

54LS194A 

74LS194A 

6-169 

54S381 

74S381 

6-23P 

54S194 

74S194 

6-169 

54LS386 

74LS386 

3-65, 5-40 

54195 

74195 

6-174 

54LS390 

74LS390 

6-234 

54LS195A 

74LS195A 

6-174 

54LS393 

74LS393 

6-234 

54S195 

74S195 

6-174 

54LS670 

74LS670 

6-239 

54196 

74196 

6-126 

54S940 

74S940 

3-66, 5-53 

54LS196 

74LS196 

6-126 

54S941 

74S941 

3-66, 5-53 

54S196 

74S196 

6-126 

54LS952 

74LS952 

6-243 

54197 

74197 

6-126 

54LS962 

74LS962 

6-243 

54LS197 

74LS197 

6-126 

2502 

2502C 

7-3 

54S197 

74S197 

6-126 

2503 

2503C 

7-3 

54198 

74198 

6-178 

2504 

2504C 

7-3 

54199 

74199 

6-178 


80L06 

7-12 

54LS221 

74LS221 

3-54, 5-44 

7092 

8092 

7-14 

54LS240 

74LS240 

3-54, 5-53 

7093 

8093 

7-16 

54S240 

74S240 

3-54, 5-53 

7094 

8094 

7-16 

54LS241 

74LS241 

3-54, 5-53 

7095 

8095 

7-18 

54S241 

74S241 

3-54, 5-53 

70L95 

80L95 

7-18 

54LS242 

74LS242 

3-55, 5-57 

7096 

8096 

7-18 

54S242 

74S242 

3-55, 5-57 

70L96 

80L96 

7-18 

54LS243 

74LS243 

3-55, 5-57 

7097 

8097 

7-18 

54S243 

74S243 

3-55, 5-57 

70L97 

80L97 

7-18 

54LS244 

74LS244 

3-55, 5-53 

7098 

8098 

7-18 

54S244 

74S244 

3-55, 5-53 

70L98 

80L98 

7-18 

54LS245 

74LS245 

3-56, 5-60 

7121 

8121 

7-20 

54LS247 

74LS247 

6-184 

71L22 

81L22 

7-23 

54LS248 

74LS248 

6-184 

7123 

8123 

7-23 

54LS249 

74LS249 

6-184 

71L23 

81L23 

7-23 

54251 

74251 

6-190 

7130 

8130 

7-27 

54LS251 

74LS251 

6-190 

7131 

8131 

7-29 

54S251 

74S251 

6-190 

7136 

8136 

7-29 

54LS253 

74LS253 

6-194 

7160 

8160 

7-27 

54S253 

74S253 

6-194 

71LS95A 

81LS95A 

7-32 

54LS257B 

74LS257B 

6-197 

71LS96A 

81LS96A 

7-32 

54S257 

74S257 

6-197 

71LS97A 

81LS97A 

7-32 

54LS258B 

74LS258B 

6-197 

71LS98A 

81LS98A 

7-32 

54S258 

74S258 

6-197 

7200 

8200 

7-35 

54259 

74259 

6-201 

7214 

8214 

7-37 

designates the connection diagram 

i page; the second indicates electrical tables. 



54LS132 

54S133 

54S134 

54S135 

54LS136 

54S136 

54LS138 

54S138 

54LS139 

54S139 

54S140 

54141 

54145 

54147 

54148 
54150 
54151A 
54LS151 
54S151 

54153 
54LS153 
54S153 

54154 
54L154A 
54LS154 

54155 
54LS155 

54156 
54LS156 

54157 
54L157A 
54LS157 
54S157 
54LS158 
54S158 
54160A 
54LS160A 
54S160 
54161A 
54LS161A 
54S161 
54162A 
54LS162A 
54S162 
54163A 
54LS163A 
54S163 

54164 
54L164A 
54LS164 

54165 
54L165A 
54LS165 

54166 
54LS166 
54LS168A 
54LS169A 

54LS170 

54173 
54LS173 

54174 


74LS132 

74S133 

74S134 

74S135 

74LS136 

74S136 

74LS138 

74S138 

74LS139 

74S139 

74S140 

74141 

74145 

74147 

74148 
74150 
74151A 
74LS151 
74S151 

74153 
74LS153 
74S153 

74154 
74L154A 
74LS154 

74155 
74LS155 

74156 
74LS156 

74157 
74L157A 
74LS157 
74S157 
74LS158 
74S158 
74160A 
74LS160A 
74S160 
74161A 
74LS161A 
74S161 
74162A 
74LS162A 
74S162 
74163A 
74LS163A 
74S163 

74164 
74L164A 
74LS164 

74165 
74L165A 
74LS165 

74166 
74LS166 
74LS168A 
74LS169A 
74170 
74LS170 

74173 
74LS173 

74174 


3-36, 5-16 
3-36, 5-4 
3-37, 5-48 
3-37, 5-50 
3-37, 5-52 
3-37, 5-52 
6-53 
6-53 
6-53 
6-53 

3-38, 5-22 
6-4 
6-10 
6-58 
6-58 
6-62 
6-62 
6-62 
6-62 
6-68 
6-68 
6-68 
6-71 
6-71 
6-71 
6-75 
6-75 
6-75 
6-75 
6-78 
6-78 
6-78 
6-78 
6-78 
6-78 
6-82 
6-82 
6-82 
6-82 
6-82 
6-82 
6-82 
6-82 
6-82 
6-82 
6-82 
6-82 
6-95 
6-95 
6-95 
6-98 
6-98 
6-98 
6-102 
6-102 
6-106 
6-106 
6-113 
6-113 
6-118 
6-118 
6-122 
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COML 


PAGE NO. 


7219 

8219 

7-37 

75L60 

85L60 

7-89 

7220 

8220 

7-41 

7563 

8563 

7-89 

7223 

8223 

7-44 

75L63 

85L63 

7-89 

7511 

8511 

7-46 

7570 

8570 

7-96 

75L11 

85L11 

7-46 

'7590 

8590 

7-99 

7512 

8512 

7-46 


8599 

7-104 

75L12 

85L12 

7-46 

7613 

8613 

7-46 

7520 

8520 

7-51 

76L13 

86L13 

7-46 

7542 

8542 

7-56 

76L24 

86L24 

7-108 

7544 

8544 

7-59 

76L25 

86L25 

7-11 1 

7546 

8546 

7-61 

76L70 

86L70 

7-96 

7551 

8551 

7-67 

76L75 

86L75 

7-114 

75L51 

85L51 

7-67 

76L76 

86L76 

7-114 

7552 

8552 

7-71 

7678 

8678 

7-117 

75L52 

85L52 

7-71 

7679 

8679 

7-117 

7553 

8553 

7-79 

76L90 

86L90 

7-99 

7554 

8554 

7-71 

76L93 

86L93 

7-120 

75L54 

85L54 

7-71 

76L97 

86L97 

7-123 

7555 

8555 

7-81 

76L99 

86L99 

7-127 

7556 

8556 

7-81 

7853 

8853 

7-130 

7560 

8560 

7-89 

7875A 

8875A 

7-133 


MIL 


DEVICE 

COML 


PAGE NO. 


MIL 


7875B 


9024 

9300 

9301 

9309 

9310 

9311 

9312 
9316 
9318 
9322 
9334 

9601 

9602 


DEVICE 

COML 


8875B 

8898 

8899 
9002C 
9003C 
9004C 
9012C 
9016C 
8024 

8300 

8301 

8309 

8310 

8311 

8312 
8316 
8318 
8322 
8334 
8601 
8602 


PAGE NO. 


7-133 

7-136 

7-136 

7-140 

7-140 

7-140 

7-140 

7-140 

7-142 

7-145 

7-148 

7-150 

7-153 

7-161 

7-150 

7-153 

7-164 

7-167 

7-170 

7-173 

7-176 


Note: When there are two set of page numbers, the first designates the connection diagram page; 


the second indicates electrical tables. 



Logic Data Book Logic Package/Temperature Selection Guide 

All flat packages are W-type unless otherwise noted as F-types. All cavity DIPs are 

J-types. All molded DIPs are N-types. 

Device Type 

Package/Temperature 

Combinations 

Availability 

Flat 

Pack 

W-Type 

MIL 

Cavity 

DIP 

J-Type 

MIL 

Molded 

DIP 

N-Type 

COML 

In Pro¬ 
duction 

Future 

Product 

Series 54/74 

DM5400/DM7400 
DM5401/DM7401 

DM5402/DM7402 
DM5403/DM7403 
DM5404/DM7404 

Quad 2-Inpul NAND Gate 

Quad 2-Input NAND Gate (Open Collector) 

Quad 2-Input NOR Gate 

Quad 2-Input NAND Gate (Open Collector) 

Hex Inverter 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM5405/DM7405 
DM5406/DM7406 

DM5407/DM7407 
DM5408/DM7408 
DM5409/DM7409 

DM54 10/DM74 10 

Hex Inverter (Open Collector) 

30 mA 30 V Hex Inverting Buffer (Open Collector) 

30 mA 30 V Hex Buffer (Open Collector) 

Quad 2-Input AND Gate 

Quad 2-Input AND Gate (Open Collector) 

Triple 3-Input NAND Gate 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54 13/DM74 13 

DM54 14/DM74 14 

DM54 16/DM74 16 

DM54 17/DM74 17 

DM54 20/DM7420 

Triple 3-Input AND Gate 

Dual Schmitt Trigger 

Hex Schmitt Trigger 

30 mA 15 V Hex Inverting Buffer (Open Collector) 

30 mA 15 V Hex Buffer (Open Collector) 

Dual 4-Input NAND Gate 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

G 

• 

• 

• 

• 

• 

9 


DM5423/ DM7423 

DM5425/DM7425 
DM5426/ DM7426 

DM5427/DM7427 

DM5430/DM7430 

DM5432/DM7432 

Exp. Dual-4 NOR Gate 

Dual-4-lnput NOR Gate 

Quad 2-Input NAND Gale (15 V. O.C.) 

Triple-3-lnput NOR Gate 

8-Input NAND Gate 

Quad 2-Input OR Gate 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

• 

• 

• 

• 

9 

9 

9 

9 

9 

9 


DM5437/DM7437 
DM5438/DM7438 
DM5440/DM7440 

DM544 1 A/DM744 1A 
DM5442/DM7442 
DM5445/DM7445 

Quad-2-lnput NAND Buffer 

Quad-2-lnput NAND Buffer (Open Collector) 

Dual 4-Input NAND Buffer 

NIXIE Driver 

BCD-to-Decimal Decoder 

BCD-to-Decimal Decoder/Driver (30 V. 80 mA) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

9 

9 

9 

9 

9 


DM5447A/ DM7447A 
DM5448/ DM7448 
DM5450/DM7450 

DM5451/DM7451 

DM5453/DM7453 

BCD-lo-7 Segment Decoder/Driver (40 mA, 30 V) 

BCD-to-7 Segment Decoder/Driver (40 mA. 15 V) 

BCD-to-7 Segment Decoder/Driver (Active High) 
Expandable Dual 2-Input AND-OR-INVERT Gate 

Dual 2-Input AND-OR-INVERT Gate 

Expandable 2-Input AND-OR-INVERT Gate 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

9 

9 

9 

9 

• 


DM5460/DM7460 
DM5470/ DM7470 

DM5472/DM7472 

DM5473/DM7473 

DM5474 /DM7474 

2-Input AND-OR-INVERT Gate 

Dual 4-Input Expander 

Gated Edge-Triggered JK Flip-Flop 

Gated JK M/S Flip-Flop 

Dual JK M/S Flip-Flop (Clear) 

Dual D-Type Flip-Flop (Preset and Clear) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

9 

9 

G 


DM5475/DM7475 
DM5476/ DM7476 

DM5483/ DM7483 

DM5485/DM7485 

DM5486/DM7486 
DM5490A/DM7490A 

Quad Latch 

Dual JK M/S Flip-Flop (Preset and Clear) 

4-Bit Binary Full Adder 

4-Bit Comparator 

Quad 2-Input Exclusive-OR Gate 

Decade Counter 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-.- 

• 

• 

• 

• 

• 

9 

9 

9 

9 

9 

9 


DM5493A/ DM7493A 
DM5495/DM7495 

DM5496/DM7496 

DM54 107/DM74 107 

DM54 109/DM74 109 

Binary Counter 

4-Bit Binary Counter 

4- Bit Parallel Access Shift Register 

5- Bit Parallel-In, Parallel-Out Shift Register 

Dual JK Flip-Flop (Clear) 

Dual JK Flip-Flop (FSC 9024) (Preset and Clear) 

-• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

e 

9 

9 

9 

9 

9 

9 


DM54 123/DM74 123 

DM54 125/DM74 125 

DM54 126/DM74126 

DM54 132/DM74 132 

DM54 14 1 /DM74 141 

Monostable Multivibrator 

Dual Monostable Multivibrator 

TRI-STATE' Quad 2-Input Buffer (DM8093) 

TRI-STATE Quad 2-Input Buffer (DM8094) 

Quad Schmitt Trigger 

NIXIE Driver 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

e 

9 

9 

9 

9 

9 

0 


DM54 145/DM74 145 

DM54 147/DM74 147 

DM54 148/DM74 148 

DM54 150/DM74 150 

DM54 151A/DM74 151A 
DM54 153/DM74 153 

BCD-to-Decimal Decoder/Driver (15 V, 80 mA) 

Priority Encoder 

Priority Encoder (FSC9318) 

16:1 Multiplexer 

Data Selector/Multiplexer 

Dual 4:1 Multiplexer 

• 

• 

• 

F 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

9 

0 

9 

9 

9 

9 


DM54 154/DM74 154 

DM54155/DM74 155 

DM54 156/DM74 156 

DM54 157/DM74 157 

DM54160A/DM74 160A 
DM54 161A/DM74 161A 

4:16 Decoder/Demultiplexer (FSC9311) 

Dual 2:4 Demultiplexer 

Dual 2:4 Demultiplexer (Open Collector) 

Quad 2-Input Multiplexer (FSC 9322) 

Presettable Decade Counter (FSC 9310) 

Presettable Binary Counter (FSC 9316) 

F 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

© 

• 

9 

9 

9 

9 

0 

O 


DM54 163A/DM74 163A 
DM54 164/DM74 164 

DM54 165/DM74165 

DM54 166/DM74166 

DM54 170/DM74 170 

Presettable Decade Counter (Sync. Clear) 

Presettable Binary Counter (Sync. Clear) 

8-Bit Serial-In, Parallel-Out Shift Reg. (DM8570) 

8-Bit Parallel-In, Serial-Out Shift Reg. (DM8590) 

8-Bit Parallel-In, Serial-Out Shift Register 

4x4 Register File 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

0 

9 

9 

9 

0 


DM54 173/DM74 173 

DM54174/DM74 174 

DM54 175/DM74175 

DM54 176/DM74 176 

DM54 177 /DM74 177 

DM54 180/DM74 180 

TRI-STATE' Quad D Register (DM8551) 

Hex D Flip-Flop 

Quad D Flip-Flop 

Presettable Decade Counter (SIG8280) 

Presettable Binary Counter (SIG8281) 

Parity Generator/Checker 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

9 

9 

0 

9 

e 
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Package/Temperature 

Combinations 

Availability 


Device Type 

Flat 

Pack 

W-Type 

MIL 

Cavity 

DIP 

J-Type 

MIL 

Molded 

DIP 

N-Type 

COML 

In Pro¬ 
duction 

Future 

Product 

Series 54 74 (Cont'd) 
DM54 181 / DM74181 

DM54 184 /DM74 184 

DM54 185A/DM74 185A 
DM54 190/DM74 190 

Arithmetic Logic Unit 

BCD-to-Binary Converter 

Binary-to-BCD Converter 

Sync Up/Down Decade Counter (Mode Control) 

Sync Up/Down Binary Counter (Mode Control) 

• 

• 

• 

• 

e 

e 

• 

• 

e 

0 

0 

© 

0 

0 

0 

© 

e 

0 

0 


DM54 192/DM74 192 

DM54 193/DM74 193 

DM54 194 / DM74 194 

DM54 195/DM74195 

DM54 196/DM74 196 

Sync Up/Down Decade Ctr. (DM8560) 

Sync Up/Down Binary Ctr. (DM8563) 

4-Bit Bi-Directional Shift Register 

4-Bit Parallel Shift Register 

Presettable Decade Counter (SIG 8290) 

Presettable Binary Counter (SIG 8291) 

0 

• 

• 

• 

e 

• 

e 

• 

• 

• 

0 

0 

0 

0 

0 

0 

e 

0 

0 

o 

0 

0 


DM54 198/DM74 198 

DM54 199/ DM74199 
DM54251/DM74251 
DM54259/DM74259 
DM54365/DM74365 

8-Bit Parallel-In. Parallel-Out Shift Register 

8-Bit Parallel-In, Parallel-Out Shift Register 

TRI-STATE’ 8-Channel Multiplexer (DM8121) 

8-Bit Addressable Latch (DM9334) 

TRI-STATE Hex Buffer (DM8095) 

TRI-STATE Hex Inverting Buffer (DM8096) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM54367/DM74367 
DM54368/DM74368 
DM7092/DM8092 

DM7093/DM8093 

DM7094/DM8094 

TRI-STATE Hex Buffer (4-2) (DM8097) 

TRI-STATE Hex Inverting Buffer (4-2) (DM8098) 

Dual 5-Input NAND Gate 

TRI-STATE Quad 2-Input Buffer (DM74125) 

TRI-STATE Quad 2-Input Buffer (DM74126) 

TRI-STATE Hex Buffer (DM74365) 

• 

• 

• 

• 

• 

• 

• 

A 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM7096/DM8096 

DM7097/DM8097 

DM7098/DM8098 

DM7 121 /DM8121 

DM7 123/DM8123 
DM7130/DM8130 

TRI-STATE Hex Inverting Buffer (DM74366) 

TRI-STATE Hex Buffer (4-2) (DM74367) 

TRI-STATE Hex Inverting Buffer (4-2) (DM74365) 

TRI-STATE DM74151 (DM74251) 

TRI-STATE 9322 

10-Bit Comparator 

• 

• 

• 

• 

• 

F 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

O 

e 

0 

0 

© 

© 


DM7 131 /DM8131 

DM7 136/DM8136 

DM7 160/DM8160 

DM7200/DM8200 
DM7214/DM8214 
DM7219/DM8219 

6-Bit Comparator with Hi-Z Inputs 

6-Bit Comparator with Hi-Z Inputs (Open Collector) 

6-Bit Comparator 

4-Bit Digital Comparator 

TRI-STATE DM74153 

TRI-STATE DM74150 

• 

• 

• 

• 

F 

• 

• 

• 

• 

• 

© 

0 

0 

0 

0 

0 

© 

0 

0 

0 

0 

0 


DM7220/DM8220 

DM7223/DM8223 

DM7511 /DM8511 
DM7512/DM8512 

DM7520/DM8520 

Parity Generator/Checker 

1:8 Demultiplexer 

Dual Gated D Flip-Flop 

Dual Gated Flip-Flop 

Modulo-N-Divider 

TRI-STATE Quad 1-0 Register 

• 

• 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 


DM7544/DM8544 

DM7546/DM8546 

DM7551/DM8551 

DM7552/DM8552 

DM7553/DM8553 

Contact Bounce Eliminator 

TRI-STATE 8-Bit Universal Shift Register 

TRI-STATE Quad D Register (DM74173) 

TRI-STATE Decade Counter/Latch 

TRI-STATE 8-Bit Latch 

TRI-STATE Binary Counter/Latch 

• 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM7555/DM8555 

DM7556/DM8556 

DM7560/DM8560 

DM7563/DM8563 

DM7570/DM8570 

DM7590/DM8590 

TRI-STATE Presettable Decade Counter 

TRI-STATE Presettable Binary Counter 

Up/Down Decade Counter (DM74192) 

Up/Down Binary Counter (DM74193) 

8-Bit Serial-In. Parallel-Out Shift Reg. (DM74164) 

8-Bit Parallel-In. Serial-Out Shift Reg. (DM74165) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM7613/DM8613 

DM7853/DM8853 
DM7875A/DM8875A 
DM7875B/DM8875B 
DM8898 

DM8899 

Quad Gated D Flip-Flop 

Dual Monostable Multivibrator (Double-Edge) 

TRI-STATE 4-Bit Multiplier 

TRI-STATE 4-Bit Multiplier 

TRI-STATE DM74184 

TRI-STATE DM74185A 

• 

• 

N/A 

N/A 

• 

• 

• 

• 

N/A 

N/A 

0 

0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 


Fairchild TTL 

DM9002C 

DM9003C 

DM9004C 

DM9012C 

Quad 2-Input NAND Gate 

Triple 3-Input NAND Gate 

Dual 4-Input NAND Gate 

Quad 2-Input NAND Gate (Open Collector) 

Hex Inverter 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM9024/DM8024 

DM9300/DM8300 

DM9301/DM8301 

DM9309/DM8309 

DM9310/DM8310 

DM9311/DM8311 

Dual JK Flip-Flop (DM74 109) 

4-Bit Parallel Shift Register 

1-of-10 Decoder 

Dual 4-Input Multiplexer 

Synchronous 4-Bit Decade Counter (DM74 160A) 

4:16 Decoder/Demultiplexer (DM74154) 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

e 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM9312/DM8312 

DM9316/DM8316 

DM9318/DM8318 

DM9322/DM8322 

DM9334/DM8334 

8-Input Multiplexer 

Synchronous 4-Bit Binary Counter (DM74161A) 

Priority Encoder (DM74148) 

Quad 2-Input Multiplexer (DM74157) 

8-Bit Addressable Latch (DM74259) 

Monostable Multivibrator 

e 

e 

• 

• 

• 

• 

o 

• 

• 

• 

« 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM9602/DM8602 

AMD TTL 

DM2502 /DM2502C 
DM2503/DM2503C 
DM2504/DM2504C 

Dual Monostable Multivibrator (with Reset) 

Successive Approximation Register 

Successive Approximation Register 

Successive Approximation Register 

• 

e 

• 

F 

• 

o 

0 

0 

e 

0 

0 

0 

0 

0 

0 

0 
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Device Type 

Package/ Temperature 
Combinations 

Availability 

Flat 

Pack 

W-Type 

MIL 

Cavity 

DIP 

J-Type 

MIL 

Molded 

DIP 

N-Type 

COML 

In Pro¬ 
duction 

Future 

Product 

DM54LS00/ DM74LS00 
DM54LS01 /DM74LS01 
DM54LS02/ DM74LS02 
DM54LS03/ DM74LS03 
DM54LS04 /DM74LS04 

Quad 2-Inpul NAND Gale 

Quad 2-Input NAND Gale (Open Collector) 

Quad 2-Input NOR Gale 

Quad 2-Input NAND Gale (Open Collector) 

Hex Inverter 

• 

• 

• 

• 

e 

• 

• 

• 

• 

« 

0 

0 

0 

0 

0 

0 

0 

9 

0 


DM54LS08/ DM74LS08 
DM54LS09/DM74LS09 
DM54LS10/ DM74LS10 
DM54LS1 1/DM74LS1 1 
DM54LS I2/DM74LS 12 

Hex Inverter (Open Collector) 

Quad 2-Input AND Gale 

Quad 2-Input AND Gate (Open Collector) 

Triple 3-Input NAND Gale 

Triple 3-Input AND Gale 

Triple 3-Input NAND Gale (Open Collector) 

• 

• 

• 

• 

• 

• 

0 

0 

0 

e 

e 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• 0 


DM54LS14/DM74LS14 
DM54LS I5/DM74LS 15 
DM54LS20/DM74LS20 
DM54LS21 /DM74LS21 
DM54LS22/DM74LS22 

Dual 4-lnpul NAND Schmitt Trigger 

Hex Schmitt Trigger 

Triple 3-Input AND Gale (Open Collector) 

Dual 4-lnpul NAND Gale 

Dual 4-lnpul AND Gale 

Dual 4-Input NAND Gale (Open Collector) 

• 

• 

• 

• 

• 

• 

e 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 

0 


DM54LS27/DM74LS27 
DM54LS30/ DM74LS30 
DM54LS32/ DM74LS32 
DM54LS37/DM74LS37 
DM54LS38/ DM74LS38 

Quad 2-Input High Voltage NAND Gate 

Triple-3 NOR Gate 

8 -Input NAND Gate 

Quad 2-Input OR Gale 

Quad 2-Input NAND Buffer 

Quad 2-Input NAND Buffer (Open Collector) 

• 

• 

• 

e 

• 

• 

0 

0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

0 

0 

0 

© 

0 


DM54LS42 / DM74LS42 
DM54LS47 / DM74 LS4 7 
DM54LS48/ DM74LS48 
DM54LS49/DM74LS49 
DM54LS5 1 /DM74LS51 

Dual 4-lnpul NAND Buffer 

BCD-to-Decimal Decoder 

BCD/7-Segment Decoder/Driver 

BCD/7-Segment Decoder/Driver 

BCD/7-Segment Decoder/Driver 

Dual 2-Input AND-OR-INVERT Gale 

• 

• 

• 

• 

• 

• 

0 

e 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

© 

0 

0 

© 


DM54LS55/ DM74LS55 
DM54LS73A/ DM74LS73A 
DM54LS74A/DM74LS74A 
DM54LS75/ DM74LS75 
DM54LS76A/DM74LS76A 

2-Input AND-OR-INVERT Gale 

Dual 4-lnpul AOI Gate 

Dual JK M/S Flip-Flop (Clear) 

Dual D-Type Flip-Flop (Preset and Clear) 

Quad Latch 

Dual JK M/S Flip-Flop (Preset and Clear) 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 

0 


DM54LS77 / DM74LS77 
DM54LS78A/DM74LS78A 
DM54LS83A/DM74LS83A 
DM54LS85/ DM74LS85 
DM54LS86/ DM74LS86 
DM54LS90/DM74LS90 

Quad Latch. No Q Output 

Dual JK Flip-Flop (Pre., Comm. Clk.. Comm. Clr.) 

4-Bil Binary Fll Adder 

4-Bit Magnitude Comparator 

Quad 2-lnpul Exclusive-OR Gate 

Decade Counter 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

G 

o 

0 

0 

0 

0 


DM54LS93/DM74LS93 
DM54LS 107A / DM74LS107A 
DM54LS 109A/DM74LS I09A 
DM54LS1 I2A/DM74LSI 12A 
DM54LS 113A/DM74LS 1 i3A 

Divide-by-12 Counter 

4-Bit Binary Counter 

Dual JK Flip-Flop 

Dual JK Flip-Flop 

Dual JK Flip-Flop (Preset and Clear) 

Dual JK Flip-Flop (Preset) 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 


DM54LS1 14A/DM74LS1 14A 
DM54LS 122/ DM74LS122 
DM54LS 123/DM7 4 LS123 
DM54LS 125/DM74LS 125 
DM54LS 126/DM74LS 126 
DM54 LS 132/DM74LS 132 

Dual JK Flip-Flop (Pre.. Comm. Clk., Comm. Clr.) 
Retriggerable One Shot (Clear) 

Dual Monostable Multivibrator 

TRI-STATE' Quad Buffer 

TRI-STATE Quad Buffer 

Quad 2-Input NAND Schmitt Trigger 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 

0 


DM54LS 138/ DM74LS138 
DM54 LS 139/DM7 4 LS 139 
DM54LS 151 /DM74LS 15 1 
DM54LS 153/DM74LS 153 
DM54LS 154 /DM74LS 154 

Quad Exclusive-OR Gate (Open Collector) 

Expandable 3/8 Decoder 

Expandable Dual 2/4 Decoder 

8 -Channel Multiplexer 

Dual 4:1 Multiplexer 

4:16 Decoder/Demultiplexer 

• 

• 

• 

• 

• 

F 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

9 

0 

0 

0 

0 


DM54LS 156/DM74LS 156 
DM54LS 157 /DM74LS 157 
DM54LS 158/ DM74LS 158 
DM54LS 160A/DM74LS I60A 
DM54LS 16 1 A / DM74LS 161A 

Dual 2-Line to 4-Line Decoder/Demultiplexer 

Dual 2-Line to 4-Line Decoder/Demultiplexer 

Quad 2-Input Multiplexer 

Quad 2-Input Multiplexer 

Presettable Decade Counter 

Presettable Binary Counter 

• 

• 

o 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM54LS 163A/ DM74LS163A 
DM54LS 164 / DM74LS 164 
DM54LS 165/DM74LS 165 
DM54LS 166/DM74LS 166 
DM54LS I68A/DM74LS 168A 

Presettable Decade Counter (Sync. Clear) 

Presettable Binary Counter (Sync. Clear) 

8 -Bit Serial-In, Paraltel-Out Shift Register 

8 -Bit PISO Shift Register 

8 Bit SIPO 

Sync. Up/Down Decade Counter 

• 

e 

• 

• 

0 

0 

0 

0 

0 

0 

0 

© 

0 

0 

0 

O 

0 

© 

DM54LS 170 / DM74LS 170 
DM54LS I73/DM74LS 173 
DM54LS174/DM74LS174 
DM54LS175/ DM74LS 175 
DM54LS 190/DM74LS 190 

Sync. Up/Down Binary Counter 

4 By 4 Register File 

TRI-STATE Quad D Register 

Hex D Flip-Flop 

Quad D Flip-Flop 

Sync. Up/Dn Decade Cntr (Mode Control) 

• 

• 

e 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

e 

0 

0 

0 

o 

0 

Q 

0 

0 

0 


DM54LS 192/DM74LS 192 
DM54LS193/DM74LS193 
DM54LS I94A/DM74LS 194A 
DM54LS 195A/DM74LS195A 
DM54LS196/DM74LS 196 

Sync. Llp/Dn Binary Cntr (Mode Control) 

Sync. Up/Down Decade Counter (2 Clocks) 

Sync. Up/Down Binary Counter (2 Clocks) 

4-Bit Bi-Direcl Shift Register 

4-Bit Parallel Access Shift Register 

Presettable Decade Counter 

• 

o 

• 

• 

0 

0 

0 

0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

0 
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Package Temperature 

Combinations 

Availability 


Device Type 

Flat 

Pack 

W-Type 

MIL 

Cavity 

DIP 
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MIL 

Molded 

DIP 

N-Type 

COML 

In Pro¬ 
duction 

Future 

Product 

Series 54LS 74LS (Cont'd) 
DM54LS197 DM74LS 197 
DM54LS22 1 / DM74LS22 1 
DM54LS240; DM74LS240 
DM54LS24 1 DM74LS241 

Presettable Binary Counter 

Dual One Shot with Schmitt Trigger Inputs 

TRI-STATE - Octal Line Driver 

TRI-STATE Octal Line Driver 

Quadruple Bus Transceiver 

• 

• 

• 

• 

9 

9 

0 

0 

0 

9 

0 

9 

9 

o 

0 

o 

o 

o 


DM54LS243 DM74LS243 
DM54LS244 DM74LS244 
DM54LS245' DM74LS245 
DM54LS247 / DM74LS247 
DM54LS248’DM74LS248 

Quadruple Bus Transceiver 

TRI-STATE Octal Line Driver 

TRI-STATE Octal Transcender 

BCD-7 Segment Decoder/Driver (O.C.) 

BCD-7 Segment Decoder/Driver 

BCD-7-Segment Decoder /Driver (O.C.) 

0 

0 

0 

o 

0 

e 

0 

0 

0 

0 

O 

9 

9 

9 

0 

O 

o 

o 

o 

o 

9 

9 


DM54LS25 1 / DM74LS25 1 
DM54LS253/DM74LS253 
DM54LS257B DM74LS257B 
DM54LS258B DM74LS258B 
DM54LS259 / DM74LS259 

TRI-STATE LS151 Multiplexer 

TRI-STATE DM74LS 153 

TRI-STATE DM74LS 157 

TRI-STATE DM74LS158 

Addressable Latch 

Quad Exclusive NOR Gate (O.C.) 

o 

• 

o 

• 

0 

0 

0 

0 

0 

0 

9 

9 

o 

0 

0 

9 

9 

O 

9 

O 


DM54LS279 DM74LS279 
DM54LS283 DM74LS283 
DM54LS290/ DM74LS290 
DM54LS293 / DM74LS293 
DM54LS298 / DM74LS298 

Quad S-R Latch 

4 Bit Binary Adder with Fast Carry 

DM74LS90 with Corner Power Pins 

DM74LS93 with Corner Power Pins 

Quad 2 -Input Mux W/Storage 

Inverting Version of DM74LS153 

• 

• 

0 

• 

• 

0 

0 

9 

0 

0 

9 

0 

9 

0 

9 

0 

0 

0 

0 

9 

DM54LS353 DM74LS353 
DM54LS365 DM74LS365 
DM54LS366 DM74LS366 
DM54LS367 DM74LS367 

Inverting Version of DM74LS253 

TRI-STATE Hex Buffer 

TRI-STATE Hex Buffer 

TRI-STATE Hex Buffer 

TRI-STATE Hex Buffer 

• 

• 

• 

• 

• 

9 

9 

9 

9 

0 

9 

9 

0 

9 

0 

9 

0 

9 

0 


DM54LS373 DM74LS373 
DM54LS374 DM74LS374 
DM54LS386 DM74LS386 
DM54LS390 DM74LS390 
DM54LS393 DM74LS393 

TRI-STATE Octal Latch 

TRI-STATE Octal D Flip-Flop 

Quad Exclusive OR Gate 

Dual 4-Bit Binary Counter 

Dual 4-Bit Decade Counter 

TRI-STATE 4 By 4 Register File 

• 

0 

9 

0 

0 

0 

0 

0 

9 

9 

9 

9 

9 


DM7 1LS95 DM81LS95 

DM7 1LS96 DM81LS96 

DM7 1LS97 DM81LS97 

DM7 1LS98 DM81LS98 
DM54LS952 DM74LS952 

TRI-STATE Octal Buffer 

TRI-STATE Octal Buffer 

TRI-STATE Octal Buffer 

TRI-STATE Octal Buffer 

8 -Bit Universal I/O Register 

8 -Bit Universal I/O Register 

• 

• 

0 

0 

9 

0 

9 

0 

0 

0 

0 

« 

9 

9 

9 


Series 54L 74L 

DM54LOO DM74L00 
DM54L01 DM74L01 
DM54L02 ' DM74L02 
DM54L03/DM74L03 

Quad 2 -Input NAND Gate 

Quad 2-Input NAND Gate (Open Collector) 

Quad 2-Input NOR Gate 

Quad 2-Input NAND Gate (Open Collector) 

Hex Inverter 

9 

9 

0 

9 

0 

9 

9 

0 

0 

0 

0 

0 

0 

9 

9 

0 

9 


DM54L05 DM74L05 
DM54L08/ DM74L08 
DM54L09 / DM4L09 

DM54L10 DM74L10 

DM54L 1 1 / DM74L 1 1 

Hex Inverter (Open Collector) 

Quad 2 -Input AND Gate 

Quad 2 -Input AND Gate (Open Collector) 

Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Dual 4-Input NAND Gate 

9 

9 

9 

9 

e 

o 

9 

0 

O 

9 

0 

0 

9 

0 

0 

9 

9 

9 

® 

0 

9 

9 


DM54L26 DM74L26 
DM54L30 ' DM74L30 
DM54L32/ DM74L32 
DM54L42A / DM74L42A 
DM54L51 / DM74L5 1 

Quad 2-Input NAND Gale (O.C,. 15 V) 

8 -lnput NAND Gate 

Quad 2-Input OR Gate 

BCD to-Decimal Decoder (1/10 power) 

Dual-AND-OR-INVERT Gate 

2-23-3 Input AND-OR-INVERT Gate 

o 

9 

0 

9 

0 

O 

9 

9 

0 

9 

0 

0 

9 

9 

9 

0 

0 

0 

0 

9 

0 

9 


DM54L55 DM74L55 

DM54L7 1 /DM74L7 1 
DM54L72/DM74L72 
DM54L73. DM74L73 
DM54L74 / DM74L74 

4-Inpul AND-OR-INVERT Gate 

R-S M/S Flip-Flop 

JK M/S Flip-Flop 

Dual JK M S Flip-Flop (Clear) 

Dual-D Flip-Flop (Preset and Clear) 

Quad Latch (1/10 power) 

0 

9 

9 

O 

• 

9 

O 

0 

0 

9 

9 

0 

9 

0 

0 

0 

0 

0 

0 

9 

9 

0 


DM54L78DM74L78 
DM54L85/DM74L85 
DM54L86/DM74L86 
DM54L90/DM74L90 
DM54L9 1 / DM74L9 1 

Dual JK Flip-Flop (Pie.. Comm. Clk. Comm. Clr) 

4-Bil Comparator 

Quad Exclusive OR Gate 

Decade Counter 

8 -Bit Serial Shift Register 

Binary Counter 

0 

0 

0 

9 

0 

0 

0 

9 

0 

0 

0 

0 

0 

0 

9 

0 

0 

0 

© 

O 

9 

0 

0 


DM54L95 DM74L95 
DM54L98/DM74L98 

DM54L 123A DM74L 123A 
DM54L 154A ' DM74L 154A 
DM54L 157A/ DM74L 157A 

4-Bit Parallel Shift Register 

4-Bit Storage Register 

Dual Mono. Multivibrator (1/10 power) 

4 16 Decoder (1/10 power) 

Quad 2 Mux. (93L22 Pinout. 1 / 10 power) 

8 Bit Ser. In Par. Out Shift Reg (1/10 power) 

0 

0 

9 

F 

0 

9 

O 

0 

0 

0 

0 

0 

9 

9 

9 

0 

0 

9 

0 

9 

0 

9 


DM54L165A DM74L165A 
DM54L 192/DM74L 192 
DM54L193/DM74L193 
DM80L06 

DM70L95/DM80L95 

8 -Bit Par In Ser. Out Shift Reg (1 10 power) 

Sync. 4-Bil Up-Down Ctr. (DM85L60) 

Sync. 4-Bit Up-Down Ctr. (DM85L63) 

Quad 2-Input NAND Gate (Passive Pull-Up) 

TRI-STATE Hex Buffer 

TRI-STATE Hex Inverter 

9 

O 

0 

N/A 

o 

9 

9 

0 

9 

N/A 

o 

9 

O 

0 

0 

0 

0 

9 

9 

9 

O 

9 
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DM70L97/DM80L97 
DM70L98/ DM80L98 
DM71L22/DM81L22 
DM71L23/DM81L23 
DM75L11/DM85LI 1 

TRI-STATE' Hex Buffer (4-2) 

TRI-STATE Hex Inverter (4-2) 

Quad 2-Input Multiplexer (DM74LI57A) 

TRI-STATE 93L22 (1/ to power) 

Dual Gated JK Flip-Flop 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 


DM75L51 /DM85L51 
DM75L52/DM85L52 
DM75L54/DM85L54 
DM75L60/DM85L60 
DM75L63/DM85L63 

Dual Gated JK Flip-Flop 

TRI-STATE' Quad D Register 

TRI-STATE Decade Ctr/Latch 

TRI-STATE Binary Ctr/Latch 

Up/Down Decade Counter (DM74L192) 

Up/Down Binary Counter (DM74L 193) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM76L24 /DM86L24 

DM76L25/DM86L25 

DM76L70F/DM86L70F 

DM76L75/DM86L75 

DM76L76/DM86L76 

Quad Gated D Flip-Flop 

4-Bit Magnitude Comparator 

7-Segment-to-BCD Converter 

DM54L I64A with Ctr. Pwr. Pins (F.P. Only) 

Presettable Decade Counter (93L10 Pinout) 

Presettable Binary Counter (93L16 Pinout) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM76L93/DM86L93 

Series 54H/74H 

DM54H00/ DM74HOO 
DM54H0I /DM74H01 
DM54H04 / DM74H04 

8 Bit Par. In, Ser. Out Shift Reg. (DM74LI65A) 

Binary Counter (DM7493 Pin-Out) 

Quad 2-Input NAND Gate 

Quad 2-Input NAND Gate (Open Collector) 

Hex Inverter 

• 

• 

N/A 

N/A 

N/A 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54H10/DM74H10 
DM54H1 1/DM74H1 1 
DM54H20/DM74H20 
DM54H21 /DM74H2 1 
DM54H30/DM74H30 

Quad 2-Inpul AND Gale 

Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Dual 4-Input NAND Gate 

Dual 4-Input AND Gate 

8 -Input NAND Buffer 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

• 


DM54H50/ DM74H50 
DM54H62/DM74H62 
DM54H74 /DM74H74 

DM54HI03/DM74H103 
DM54H 106/DM74H106 

Expandable Dual 2-Input AND-OR-INVERT Gate 

3-2-2-3 Input Expander 

Dual D Flip-Flop (Preset and Clear) 

Dual JK Flip-Flop (Clear) 

Dual JK Flip-Flop (Preset and Clear) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


Series 54S/74S 

DM54S00/DM74S00 

DM54S02/DM74S02 

DM54S03/DM74S03 

DM54S04/DM74S04 

Dual JK Flip-Flop (Common Clock) 

Quad 2-Input NAND Gate 

Quad 2-lnpul NOR Gate 

Quad 2-Input NAND Gate (Open Collector) 

Hex Inverter 

N/A 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54508/DM74508 
DM54509/DM74509 

DM54S 10/ DM74S10 

DM54S 1 1 /DM74S 1 1 

DM54S15/DM74S 15 

Hex Inverter (Open Collector) 

Quad 2-Input AND Gates (Open Collector) 

Quad 2-Input AND Gates (Open Collector) 

Triple 3-Input NAND Gate 

Triple 3-Input AND Gate 

Triple 3-Input AND Gate (Open Collector) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54S22/DM74S22 

DM54S30/DM74S30 

DM54S40/DM74S40 

DM54S51 /DM74S51 
DM54S64 /DM74S64 

Dual 4-Input NAND Gate 

Dual 4-Input NAND Gate (Open Collector) 

8 -Input NAND Gate 

Dual 4-Input NAND Buffer 

Dual 2-Input AOI Gate 

4-2-2-3 AND-OR-INVERT Gate 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54S74 /DM74S74 
DM54S86/DM74S86 

DM54S1 12/DM74S1 12 
DM54S1 13/DM74S1 13 
DM54S1 14/DM74S1 14 

AND-OR-INVERT Gate (Open Collector) 

Dual D Flip-Flop (Preset and Clear) 

Quad Exclusive-OR Gate 

Dual JK Flip-Flop (Preset and Clear) 

Dual JK Flip-Flop (Preset) 

Dual JK Flip-Flop (Preset, Comm. Clock, Comm. Clear) 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54S 134/DM74 S 134 
DM54S135/DM74S 135 
DM54S 136/DM74S 136 
DM54S 138/DM74S 138 
DM54S139/DM74S 139 

TRI-STATE 12-Input NAND Gate 

Quad Exclusive-OR/NOR Gate 

Quad Exclusive-OR Gate (Open Collector) 

Expandable 3/8 Decoder 

Expandable 2/4 Decoder 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54S 15 1 /DM74S151 

DM54S 153/DM74S153 
DM54S157DM74S 157 

DM54S 158/DM74S158 
DM54S160/DM74S160 

8 -Input Multiplexer 

Dual 4-Mulliplexer 

Quad 2-Input Multiplexer 

Quad 2-Input Multiplexer (Inverted Outputs) 

Presettable Decade Counter 

• 

a 

• 

e 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54S162/DM74S 162 

DM54S 163/DM74S163 

DM54 S174/DM74S174 

DM54S 175/DM74S175 

DM54S 181 /DM74S18 1 

Presettable Binary Counter 

Presettable Decade Counter Sync Clear 

Presettable Binary Counter Sync Clear 

Hex D Flip-Flop 

Quad D Flip-Flop 

Arithmetic Logic Unit 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


DM54S 194/DM74S194 

DM74S 195/DM74S 195 

DM54S196/DM74S196 
DM54S197/DM74S197 
DM54S240/DM74S240 

4-Bit Bidirectional Shift Register 

4-Bit Parallel Shift Register 

Presettable Decade Counter 

Presettable Binary Counter 

TRI-STATE Octal Line Driver 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Logic Data Book_ Logic Package/Temperature Selection Guide 


Device Type 

Package/Temperature 

Combinations 

Availability 

Flat 

Pack 

W-Type 

MIL 

Cavity 

DIP 

J-Type 

MIL 

Molded 

DIP 

N-Type 

COML 

In Pro¬ 
duction 

Future 

Product 

Series 74S (Cont’d) 

DM54S241 /DM74S241 TRI-STATE 1 Octal Line Driver 

DM54S242 /DM74S242 Quad Bus Transceiver 

DM54S243/DM74S243 Quad Bus Transceiver 

DM 54 S 244 /DM74S244 TRI-STATE Octal Line Driver 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM54S253/ DM74S253 TRI-STATE DM74S153 

DM54S257/DM74S257 TRI-STATE DM74S157 

DM54S258/DM74S258 TRI-STATE DM74S158 

DM54S280/DM74S280 9-Bit Parity Generator 

DM54S283/DM74S283 Full Adder W/ Fast Carry 

• 

• 

• 

N/A 

• 

• 

• 

N/A 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


DM54S373/DM74S373 TRI-STATE Octal Latch 

DM54S374/DM74S374 TRI-STATE Octal Latch 

DM54S381 /DM74S381 Arithmetic Logic Unit 

DM54S940/DM74S940 TRI-STATE Octal Line Driver 

DM54S941 /DM74S941 TRI-STATE Octal Line Driver 

• 

• 

e 

• 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

0 

0 



Note: When low power device type has "A" on end. indicates T.l. device not one-tenth power. 


Note: All products available with A+/B+ processing. 

Note: An additional part types should be put into chart in alphanumeric sequence. 
Note: All N pkg. also available in "J" pkg. 
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Logic Data Book 


Ordering information for National Devices covered in this 
catalogue is as follows 

DM 74LS175 N 


1 -Package 

Device Number/Family Designation 
Device Technology 

Device Technology 

■ bM —Digital Monolithic 

Device Number 

■ 4 to 8 digit number 

■ 1st two digits denote temperature selection 
54—denotes full mil range specification -55°C to 
+ 125°C 

74—denotes commercial specification 0°C to 70°C 


Example: How to order 


DM 74LS175 N 


Always used Denotes 

as prefix P ' aS " C package 


Commercial temp range function found 
in the 54/74LS family 


Ordering Information 


Family Designation 


■ 54/74XX(X)—TTL 

■ 54/74LSXX(X)—Low Power Schottky 

■ 54/74SXX(X)—Schottky 

■ 54/74LXX(X)—Low Power 

■ 54/74HXX(X)—High Speed 

■ Additional Device Designations—72/82XX, 73/83XX, 
75/85XX, 76/86XX, 71LS/81LSXX 

National Semiconductor manufactures a complete line of in¬ 
dustry standard logic products. The industry standard num¬ 
ber identifying a particular function is used in marking the 
product with the only difference being prefixes and suffixes 
noted above. 

When ordering a particular product, please specify the en¬ 
tire number, Including the DM prefix and appropriate pack¬ 
age suffix. This will help in processing your order more 
quickly. 

Note: Although the part number is generally uniform 
throughout the industry, competitors vary in terms of denot¬ 
ing package type and temperature selection. Please refer 
to the industry cross reference guide in the back of this 
data book for properly cross referencing competitor 
products. 


DM 54157 J 


Always used 
as prefix 


Denotes ceramic 
package 


Miil temp range 
function in the 
TTL family 


xx 




Section 1 

SSI Functional Index/ 
Selection Guide 



The following pages contain functional indexes and selection guides designed to simplify the choice of a particular function to fit a 
specific application. Essential characteristics of similar or like functions are grouped for comparative analysis, and the electrical 
specifications are referenced by page number. The following categories of functions are covered. 

PAGE 

DESCRIPTION NUMBER 


SSI Functions 

AND Gates with Totem-Pole Outputs . 

AND Gates with Open-Collector Outputs. 

AND-OR-INVERT Gates with Totem-Pole Outputs . 

AND-OR-INVERT Gates with Open-Collector Outputs. 

Buffers/Clock Drivers with Totem-Pole Outputs . 

Buffer and Interface Gates with Open-Collector Outputs . 

Bus Interface Gates with TRI-STATE® Totem-Pole Outputs . 

Expandable Gates. 

Expanders.. 

Flip-Flops, Gated. 

Flip-Flops, Single and Dual J-K Edge-Triggered . 

Flip-Flops, Dual D-Type . 

Flip-Flops, Single and Dual Pulse-Triggered. 

Latches, S-R.. 

Line Drivers, 50-Ohm/75-Ohm . 

NAND Gates and Inverters with Open-Collector Outputs. 

Gates, Buffers, Drivers and Bus Transceivers with TRI-STATE Outputs 

NAND Gates and Inverters with Totem-Pole Outputs . 

NOR, OR Gates with Open-Collector Outputs . 

NOR Gates with Totem-Pole Outputs. 

One Shots, Retriggerable . 

One Shots with Schmitt-Trigger Inputs . 

OR Gates with Totem-Pole Outputs . 

Schmitt-Triggers with Totem-Pole Outputs . 


1-2 

1-2 

1-2 

1-2 

1-2 

1-3 

1-3 

1-3 

1-3 

1-4 

1-4 

1-5 

1-5 

1-6 

1-6 

1-6 

1-7 

1-7 

1-8 

1-8 

1-8 

1-8 

1-8 

1-8 


1-1 



























SSI Functions 


Description 


Triple 3-Input AND Gates 


Quad 2-Input AND Gates 


Functional Index/Selection Guides 


AND Gates With Totem-Pole Outputs 


AND Gates With Open-Collector Outputs 


Typ. 

Propagation 
Delay Time 


6 ns 
19 ns 


6.5 ns 

18.5 ns 
19 ns 
50 ns 


Typ. Power 
Dissipation 
Per Gate 


28 mW 
4.25 mW 


31 mW 
19.4 mW 
4.25 mW 
2 mW 


Device Type and Package 


54S15 

54LS15 


54S09 

5409 

54LS09 

54L09 


J.W 

J.W 


J.W 

J.W 

J.W 

J.W 


74S15 

74LS15 


74S09 

7409 

74LS09 

74L09 


3-7 

3-7 


3-5 

3-5 

3-5 

3-5 




Description 

Typ. 

Propagation 
Delay Time 

Typ. Power 
Dissipation 

Per Gate 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 
Tables 
Page No. 

Mil. 

Coml. 

Dual 4-Input AND Gates 

7.8 ns 

4.25 mW 

54LS21 

J.W 

74LS21 

N 

3-8 



8.2 ns 

40 mW 

54H21 

J 

74H21 

N 

3-8 

5-12 

Triple 3-Input AND Gates 

4.75 ns 

31 mW 

54S11 

J.W 

74S1 1 

N 

3-6 



7.8 ns 

4.25 mW 

54LS11 | 

J.W 

74LS11 

N 

3-6 



8.2 ns 

40 mW 

54H11 

J.W 

74H11 

N 

3-6 



11 ns 

18 mW 

5411 

J.W 

7411 

N 

3-6 



42.5 ns 

2 mW 

54L11 

J.W 

74L11 

N 

3-6 

5-12 

Quad 2-Input AND Gates 

4.75 ns 

31 mW 

54S08 

J.W 

74S08 

N 

3-5 



8.2 ns 

44 mW 

54H08 

J.W 

74H08 

N 

3-5 



45 ns 

2 mW 

54L08 

J.W 

74L08 

N 

3-5 



7.8 ns 

4.25 mW 

54LS08 

J.W 

74LS08 

N 

3-5 



15 ns 

19 mW 

5408 

J.W 

7408 

N 

3-5 

5-12 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 


5-14 

5-14 


5-14 

5-14 

5-14 

5-14 


AND-OR-Invert Gates With Totem-Pole Outputs 


Description 

Typ. 

Propagation 
Delay Time 

Typ. Power 
Dissipation 

Per Gate 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 

Tables 

Mil. 

Coml. 

2-Wide 4-Input 

7.5 ns 

2.75 mW 

54LS55 

J.W 

74LS55 

N 

3-18 



43 ns 

1.5 mW 

54L55 

J.W 

74L55 

N 

3-18 

5-24 

Dual 2-Wide 2-Input 

3.5 ns 

28 mW 

54S51 

J.W 

74S51 

N 

3-15 



7.5 ns 

2.75 mW 

54LS51 

J.W 

74LS51 

N 

3-15 



10.5 ns 

14 mW 

5451 

J.W 

7451 

N 

3-15 



43 ns 

1.5 mW 

54L51 

J.W 

74L51 

N 

3-15 

5-24 

4-Wide 4-2-3-2-lnpul 

3.5 ns 

29 mW 

54S64 

J.W 

74S64 

N 

3-19 

5-24 

4-Wide 2-Input 

10.5 ns 

23 mW 

5454 

J.W 

7454 

N 

3-17 

5-24 

4-Wide 2-3-3-2-lnput 

11 ns 

4.5 mW 

54LS54 

J.W 

74LS54 

N 

3-17 



43 ns 

1.5 mW 

54L54 

J.W 

74L54 

N 

3-17 

5-24 


AND-OR-Invert Gates With Open-Collector Outputs 


Description 

Typ. 

Propagation 
Delay Time 

Typ. Power 
Dissipation 

Per Gate 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 
Tables 
Page No. 

Mil. 

Coml. 

4-Wide 4-2-3-2-lnput 

5.5 ns 

36 mW 

54S65 | J.W 

74S65 | N 

3-20 

5-28 


Buffers/Clock Drivers With Totem-Pole Outputs 


Description 


Dual 4-Input NAND Buffers 


Quad 2-Input NAND Buffers 


Low-Level 

Output 

Current 


60 mA 
60 mA 
48 mA 
24 mA 
12 mA 


48 mA 
24 mA 
12 mA 


High-Level 

Output 

Current 


—3 mA 
-1.5 mA 
-1.2 mA 
-1.2 mA 
-1.2 mA 


-1.2 mA 
-1.2 mA 
-1.2 mA 


Typ. 

Delay 

Time 


4 ns 

7.5 ns 

10.5 ns 
10 ns 
10 ns 


10.5 ns 
10 ns 
10 ns 


Typ. Power 
Per 
Gate 


44 mW 
44 mW 
26 mW 
4.3 mW 
4.3 mW 


27 mW 
4.3 mW 
4.3 mW 


Device Type and Package 


Mil. 


54S40 

54H40 

5440 

54LS40 


5437 

54LS37 


J.W 

J.W 

J.W 


J.W 

J.W 


74S40 

74H40 

7440 

74LS40 


7437 

74LS37 


Connection 
Diagram 
Page No. 


3-12 

3-12 

3-12 

3-12 

3-12 


3-11 

3-11 

3-11 


Electrical 
Tables 
Page No. 


5-22 

5-22 

5-22 

5-22 

5-22 


5-22 

5-22 

5-22 


1-2 



SSI Functions 


Quad 2-Input NAND Buffers 


Hex Buffers/Drivers 


Hex Inverter Buffers/Drivers 


Functional Index/Selection Guides 

Buffer And Interface Gates With Open-Collector Outputs 


High-Level 

Output 

Voltage 

Low-Level 

Output 

Current 

Typ. 

Delay 

Time 

Typ. Power 
Per 

Gate 

15 V 

16 mA 

13.5 ns 

10 mW 

15 V 

8 mA 

16 ns 

2 mW 

15 V 

4 mA 

16 ns 

2 mW 

15 V 

3.6 mA 

33 ns 

1 mW 

15 V 

2 mA 

33 ns 

1 mW 

5.5 V 

48 mA 

12.5 ns 

24.4 mW 

5.5 V 

24 mA 

13 ns 

4.3 mW 

5.5 V 

12 mA 

13 ns 

4.3 mW 

30 V 

40 mA 

13 ns 

21 mW 

30 V 

30 mA 

13 ns 

21 mW 

15 V 

40 mA 

13 ns 

21 mW 

15 V 

30 mA 

13 ns 

21 mW 

30 V 

40 mA 

12.5 ns 

26 mW 

30 V 

30 mA 

12.5 ns 

26 mW 

15 V 

40 mA 

12.5 ns 

26 mW 

15 V 

30 mA 

12.5 ns 

26 mW 


Device Type and Package 

Mil. Com 

1 . 

5426 J.W 7426 

N 

74LS26 

N 

54LS26 J.W 


74L26 

N 

54L26 J.W 


5438 J.W 7438 

N 

74LS38 

N 

54LS38 J.W 


7407 

N 

5407 J.W 


7417 

N 

5417 J.W 


7406 

N 

5406 J.W 


7416 

N 

5416 J.W 



Connection Electrical 
Diagram Tables 
Page No. Page No. 


Bus Interface Gates With TRI-STATE® Totem-Pole Outputs 


Quad-Bus Buffers 


Hex Inverter Bus Drivers 


Octal Inverter Drivers 


12-Input NAND Gates 


Typ. 

Propagation 
Delay Time 


Typ. Power 

Device Ty 

Dissipation 

Per Gate 

Mil. 

40 mW 

54125 

J.W 

45 mW 

54126 

J.W 

14.4 mW 

54LS125A 

J.W 

14.4 mW 

54LS126A 

J.W 

40 mW 

7093 

J.W 

45 mW 

7094 

J.W 

13 mW 

54LS365A 

J.W 

13 mW 

54LS367A 

J.W 

54 mW 

54365 

J.W 

54 mW 

54367 

J.W 

54 mW 

7095 

J.W 

54 mW 

7097 

J.W 

3.3 mW 

70L95 

J.W 

3.3 mW 

70L97 

J.W 

13 mW 

54LS366A 

J.W 

13 mW 

54LS368A 

J.W 

49 mW 

54366 

J.W 

49 mW 

54368 

J.W 

49 mW 

7096 

J.W 

49 mW 

7098 

J.W 

2.5 mW 

70L96 

J.W 

2.5 mW 

70L98 

J.W 

10 mW 

71LS95A 

J.W 

10 mW 

71LS97A 

J.W 

8 mW 

71LS96A 

J.W 

8 mW 

71LS98A 

J.W 

45 mW 

54S134 

J.W 


74125 

74126 
74LS125A 
74LS126A 

8093 

8094 

74LS365A 

74LS367A 

74365 

74367 

8095 
8097 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 


80L95 

N 

7-18 

7-19 

80L97 

N 

7-18 

7-19 

74LS366A 

N 

3-63 

5-64 

74LS368A 

N 

3-63 

5-64 

74366 

N 

3-63 

5-64 

74368 

N 

3-63 

5-64 

8096 

N 

7-18 

7-19 

8098 

N 

7-18 

7-19 

80L96 

N 

7-18 

7-19 

80L98 

N 

7-18 

7-19 

81LS95A 

N 

3-6 

7-33 

81LS97A 

N 

3-6 

7-33 

81LS96A 

N 

3-6 

7-33 

81LS98A 

N 

3-6 

7-33 

74S134 

N 

3-37 

5-48 


Expandable Gates 


Description 

Typ. 

Typ. Power 

Device Type and Package 

Connection 

Electrical 

Delay Time 

Per Gate 

Mil 


Coml. 

Page No. 

Page No. 

Dual 2-Wide AND-OR-INVERT Gates 

6.5 ns 

29 mW 

54H50 

J 

74H50 

N 

3-14 

5-18 


10.5 ns 

14 mW 

5450 

J.W 

7450 

N 



4-Wide AND-OR-INVERT Gates 

10.5 ns 

23 mW 

5453 

J.W 

7453 

N 

3-16 

5-18 

Dual 4-Input NOR Gates With Strobe 

10.5 ns 

23 mW 

5423 

J.W 

7423 

N 

3-9 

5-18 


Dual 4-Input Expanders 
3-2-2-3-lnput AND-OR Expanders 


Expanders 


Typ. Total 
Power 
Dissipation 


Device Type and Package 

Mil. 

Coml. 

5460 

J.W 

7460 

N 

54H62 

J 

74H62 

N 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 


1-3 



SSI Functions Functional Index/Selection Guides 


Flip-Flops, Gated 

Typ. Characteristics 

Data Times 

Device Type and Package 


Electrical 

Tables 

Page No. 

f MAX Pwr/F-F 

(MHz) (mW) 

Setup Hold 

(ns) (ns) 

Mil. 

Coml. 

Diagram 
Page No. 

45 105 

30 73 

10 8.0 

9 9.3 

7 7.3 

15 0 

24 0 

110 0 

80 0 

100 0 

7511 

7613 

75L12 

75L11 

76L13 

J.W 

J.W 

J.W 

J.W 

J.W 

8511 

8613 

85L12 

85L11 

86L13 

N 

N 

N 

N 

N 

3-6 

3-6 

3-6 

3-6 

3-6 

7-47 

7-47 

7-47 

7-47 

7-47 



Flip-Flops, Single and Dual J-K Edge Triggered 




Dwg. 

Ref. 

Typ. Characteristics 

Data Times 

Device Type and Package 

Connection 

Diagram 

Page No. 

Electrical 

Tables 

f MAX Pwr/F-F 

(MHz) (mW) 

Setup Hold 

(ns) (ns) 

Mil. 

Coml. 

A 

125 75 

50 100 

45 10 

45 10 

6| 0| 

13| 0| 

20| 0| 

201 0| 

54S112 

54H106 

54LS76A 

54LS112A 

J.W 

J.W 

J.W 

J.W 

74S112 

74H106 

74LS76A 

74LS112A 

N 

N 

N 

N 

3-33 

3-31 

3-24 

3-33 

5-35 

5-42 

5-33 

5-33 

B 

125 75 

50 100 

45 10 

45 10 

6| 0| 

13| 0| 

20| 0| 

20| 0| 

54S114 

54H108 

54LS78A 

54LS114A 

J.W 

J.W 

J.W 

J.W 

74S114 

74H108 

74LS78A 

74LS114A 

N 

N 

N 

N 

3-33 

3-32 

3-25 

3-33 

5-35 

5-42 

5-33 

5-33 

C 

125 75 

45 10 

6| 0| 

20| 0| 

54S113 

54LS113A 

J.W 

J.W 

74S113 

74LS113A 

N 

N 

3-33 

3-33 

5-35 

5-33 

D 

50 100 

45 10 

45 10 

13| 0| 

20| 0| 

201 0| 

54H103 

54LS73A 

54LS107A 

J.W 

J.W 

J.W 

74H103 

74LS73A 

74LS107A 

N 

N 

N 

3-31 

3-22 

3-31 

5-42 

5-33 

5-33 

E 

40 45 

33 10 

33 45 

I5| 10 J 

25| 0| 

'Of 6) 

9024 

54LS109A 

54109 

J.W 

J.W 

J.W 

8024 

74LS109A 

74109 

N 

N 

N 

7-140 

3-32 

3-32 

7-141 

5-33 

5-29 

F 

35 65 

201 5| 

5470 

J.W 

7470 

N 

3-20 

5-29 


(A) 


(B) 


(C) 


(D) 


(E) 


(F) 



PRESET 

J Q 


PRESET 

J Q 


-u_ 

PRESET 




_ si _ 

PRESET 


_ 

PRESET 

— 

>CK 

TO —f-o 
OTHER 4-1 

► CK 

—0 

» CK 

—o 

J 0 

•CK 

_ 

J Q 

• CK 


J Q 

> CK 


K Q 

CLEAR 

? 

_ F-F _ 

K Q 

CLEAR 
-$- 

— 

* 

01 

- - 

K Q 

CLEAR 
- n- 

- - 

K Q 

CLEAR 

- =^D 

K Q 

CLEAR 
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Functional Index/Selection Guides 


SSI Functions 


Flip-Flops, Dual D-Type 


Dwg. 

Ref. 


Typ. Characteristics 


f MAX 

(MHz) 


Pwr/F-F 

(mW) 


110 

43 

33 

25 

6 


43 

4 


Setup 

(ns) 


Hold 

(ns) 


3f 
15 f 

20 f 
20 ) 
50) 


2f 

5» 

0) 

5) 

15) 


Device Type and Package 


54S74 

54H74 

54LS74A 

5474 

54L74 


J.W 

J.W 

J.W 

J.W 

J.W 


74S74 

74H74 

74LS74A 

7474 

74L74 


Diagram 
Page No. 


3-23 

3-23 

3-23 

3-23 

3-23 


Tables 
Page No. 


5-35 

5-38 

5-29 

5-29 

5-31 


f) The arrow indicates the edge of the clock pulse used for reference:) for Ihe rising edge. | for the falling edge. 


(G) 

ZL_ 

PRESET 
D O 

CK 

0 

CLEAR 


Flip-Flops, Single and Dual Pulse-Triggered 


Dwg. 

Ref. 

Typ. Characteristics 

Data Times 

Device Type and Package 

Connection 

Diagram 

Page No. 

Electrical 

Tables 

Page No. 

f MAX 

(MHz) 

Pwr/F-F 

(mW) 

Setup 

(ns) 

Hold 

(ns) 

Mil. 

' Coml. 

H 

20 

50 

0| 

0| 

5473 

J.W 

7473 

N 

3-22 

5-29 


20 

50 

Of 

0) 

54107 

J.W 

74107 

N 

3-31 



6 

3.8 

0| 

0| 

54L73 

J.W 

74L73 

N 

3-22 

5-31 

1 

20 

50 

0) 

°l 

5476 

J.W 

7476 

N 

3-24 

5-29 

J 

6 

3.8 

0( 

0) 

54L78 

J.W 

74L78 

N 

3-25 

5-31 

K 

20 

50 

0) 

0) 

5472 

J.W 

7472 

N 

3-22 

5-29 


6 

3.8 

°t 

0) 

54L72 

J.W 

74L72 

N 

3-22 


L 

6 

3.8 

°l 

0| 

54L71 

J.W 

74L71 

N 

3-21 

5-31 


(H) 


(I) 


(J) 


(K) 


(L) 


1 -, ^ 





PRESET 


PRESET 


— 

J Q 

— — 

J Q 

- - 

J 0 


0 

> CK 

0 

* CK 

OTHER 



— 

K 0 

— — 

K Q 

_ F-F- 

K 0 

— 


CLEAR 


CLEAR 


CLEAR 






_ 

t 

_► 


TO OTHER 
F-F 



1 



PRESET 

S Q 

> CK 





=LJ 

R Q 


CLEAR 


I 
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SSI Functions 


Functional Index/Selection Guides 


Latches, S-R 


Description 

Typ. 

Propagation 
Delay Time 

Typ. Total 
Power 
Dissipation 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 
Tables 
Page No. 

Mil. 

Coml. 

Quad S-R Latches 

10 ns 

19 mW 

54LS279 1 J.W 

74LS279 | N 

3-59 

5-63 


-L- 




Line Drivers, 50-OHM/75-OHM 


Description 

Low-Level 

Output 

Current 

High-Level 

Output 

Current 

Typ. 

Delay 

Time 

Typ. Power 
Per 

Gate 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 
Tables 
Page No. 

Mil. 

Coml. 

Dual 4-Input NAND Line Drivers 

60 mA 

—40 mA 

4 ns 

44 mW 

54S140 | J,W 

74S140 | N 

3-38 

5-22 


NAND Gates and Inverters with Open-Collector Outputs 


Description 

Typ. 

Propagation 
Delay Time 

Typ. Power 
Dissipation 
Per Gate 

Device Type and Package 

Connection 

Electrical 

Tables 

Page No. 

Mil. 

Coml. 

Page No. 

Dual 4-Input NAND Gates 

5 ns 

17.5 mW 

54S22 

J.W 

74S22 

N 

3-9 

5-6 


10 ns 

2 mW 

54LS22 

J.W 

74LS22 

N 

3-9 

5-6 

Triple 3-Input NAND Gates 

10 ns 

2 mW 

54LS12 

J.W 

74LS12 

N 

3-6 

5-6 

Quad 2-Input NAND Gates 

5 ns 

17.5 mW 

54S03 

J.W 

74S03 

N 

3-3 

5-6 


8 ns 

22 mW 

54H01 

J.W 

74H01 

N 

3-2 



10 ns 

2 mW 

54LS01 

J.W 

74LS01 

N 

3-2 

5-6 


10 ns 

2 mW 

54LS03 

J.W 

74LS03 

N 

3-3 



22 ns 

10 mW 

5401 

J.W 

7401 

N 

3-2 

5-6 


22 ns 

10 mW 

5403 

J.W 

7403 

N 

3-3 

5-6 


41 ns 

1 mW 

54L01 

J.W 

74L01 

N 

3-2 

5-6 


4 1 ns 

1 mW 

54L03 

J.W 

74L03 

N 

3-3 



115 ns 

1.8 mW 



80L06 

N 

7-12 

7-13 



11 mW 

9012C 

J.W 

8012C 

N 

7-140 

7-141 

Hex Inverters 

5 ns 

17.5 mW 

54S05 

J.W 

74S05 

N 

3-4 



10 ns 

2 mW 

54LS05 

J.W 

74LS05 

N 

3-4 

5-6 


22 ns 

10 mW 

5405 

J.W 

7405 

N 

3-4 



46 ns 

1.2 mW 

54L05 

J.W 

74L05 

N 

3-4 

5-6 


| 
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Gates, Buffers, Drivers, and Bus Transceivers With TRI-STATE® Outputs 


Description 

Typ. 

Propagation 
Delay Time 

Maximum 

Source 

Current 

Maximum 

Sink 

Current 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 
Tables 
Page No. 

Mil. 

Com 

1 . 

Octal Bus Buffers/Drivers 

5 ns 

— 15 mA 

64 mA 



74S240 

N 

3-54 

5-53 


5 ns 

-12 mA 

48 mA 

54S240 

J.W 



3-54 

5-53 


5 ns 

— 15 mA 

64 mA 



74S940 

N 

3-66 

5-53 


5 ns 

-12 mA 

48 mA 

54S940 

J.W 



3-66 

5-53 


5 ns 

—15 mA 

64 mA 



74S241 

N 

3-54 

5-53 


5 ns 

— 12 mA 

48 mA 

54S241 

J.W 



3-54 

5-53 


5 ns 

— 15 mA 

64 mA 



74S941 

N 

3-66 

5-53 


5 ns 

-12 mA 

48 mA 

54S941 

J.W 



3-66 

5-53 


5 ns 

— 15 mA 

64 mA 



74S244 

N 

3-55 

5-53 


5 ns 

-12 mA 

48 mA 

54S244 

J.W 



3-55 

5-53 


10 ns 

—15 mA 

24 mA 



74LS240 

N 

3-54 

5-53 


10 ns 

-12 mA 

12 mA 

54LS240 

J.W 



3-54 

5-53 


10 ns 

—15 mA 

24 mA 



74LS241 

N 

3-54 

5-53 


10 ns 

-12 mA 

12 mA 

54LS241 

J.W 



3-54 

5-53 


10 ns 

—15 mA 

24 mA 



74LS244 

N 

3-55 

5-53 


10 ns 

-12 mA 

12 mA 

54LS244 

J.W 



3-55 

5-53 

Quadruple Transceivers 

5 ns 

—15 mA 

64 mA 



74S242 

N 

3-55 

5-57 


5 ns 

-12 mA 

48 mA 

54S242 

J.W 



3-55 

5-57 


5 ns 

—15 mA 

64 mA 



74S243 

N 

3-55 

5-57 


5 ns 

-12 mA 

48 mA 

54S243 

J.W 



3-55 

5-57 


11 ns 

-15 mA 

24 mA 



74LS242 

N 

3-55 

5-57 


11 ns 

— 12 mA 

12 mA 

54LS242 

J. W 



3-55 

5-57 


12 ns 

-15 mA 

24 mA 



74LS243 

N 

3-55 

5-57 


12 ns 

—15 mA 

12 mA 

54LS243 

J. W 



3-55 

5-57 

Octal Transceivers (MSI) 

12 ns 

—15 mA 

24 mA 



74LS245 

N 

3-56 

5-60 


12 ns 

-12 mA 

12 mA 

54LS245 

J.W 




5-60 


NAND Gates and Inverters with Totem-Pole Outputs 


Description 

Typ. 

Propagation 
Delay Time 

Typ. Power 
Dissipation 

Per Gate 

Device Type and Package 

Connection 

Diagram 

Page No. 

Electrical 

Tables 

Page No. 

Mil. 

Com 

1 . 

Dual 4-Input NAND Gates 

3 ns 

19 mW 

54S20 

J.W 

74S20 

N 

3-8 

5-4 


6 ns 

22 mW 

54H20 

J.W 

74H20 

N 

3-8 

5-4 


5 ns 

2 mW 

54LS20 

J.W 

74LS20 

N 

3-8 

5-4 


10 ns 

10 mW 

5420 

J.W 

7420 

N 

3-8 

5-4 


33 ns 

1 mW 

54L20 

J.W 

74L20 

N 

3-8 

5-4 



11 mW 

9004C 

J.W 

8004C 

N 

7-140 

7-141 

Dual 5-Input NAND Gates 

10 ns 

20 mW 

7092 

J.W 

8092 

N 

7-14 

7-15 

Triple 3-Input NAND Gates 

3 ns 

19 mW 

54S10 

J.W 

74S10 

N 

3-5 

5-4 


5 ns 

2 mW 

54LS10 

J.W 

74LS10 

N 

3-5 



6 ns 

22 mW 

54H10 

J.W 

74H10 

N 

3-5 

5-4 


10 ns 

10 mW 

5410 

J.W 

7410 

N 

3-5 

5-4 


33 ns 

1 mW 

54L10 

J.W 

74L10 

N 

3-5 

5-4 



11 mW 

9003C 

J.W 

8003C 

N 

7-140 

7-141 

Quad 2-Input NAND Gates 

3 ns 

19 mW 

54S00 

J.W 

74S00 

N 

3-2 

5-4 


5 ns 

2 mW 

54LS00 

J.W 

74LS00 

N 

3-2 

5-4 


6 ns 

22 mW 

54H00 

J.W 

74HOO 

N 

3-2 

5-4 


10 ns 

10 mW 

5400 

J.W 

7400 

N 

3-2 

5-4 


33 ns 

1 mW 

54L00 

J.W 

74L00 

N 

3-2 

5-4 



11 mW 

9002C 

J.W 

8002C 

N 

7-140 

7-141 

Hex Inverters 

3 ns 

19 mW 

54S04 

J.W 

74S04 

N 

3-3 

5-4 


5 ns 

2 mW 

54LS04 

J.W 

74LS04 

N 

3-3 

5-4 


6 ns 

22 mW 

54H04 

J.W 

74H04 

N 

3-3 

6-4 


10 ns 

10 mW 

5404 

J.W 

7404 

N 

3-3 

5-4 


33 ns 

1 mW 

54L04 

J.W 

74L04 

N 

3-3 

5-4 



11 mW 

90I6C 

J.W 

8016C 

N 

7-140 

7-141 

8-Input NAND Gates 

3 ns 

19 mW 

54S30 

J.W 

74S30 

N 

3-10 

5-4 


6 ns 

22 mW 

54H30 

J.W 

74H30 

N 

3-10 

5-4 


7 ns 

2.4 mW 

54LS30 

J.W 

74LS30 

N 

3-10 

5-4 


10 ns 

10 mW 

5430 

J.W 

7430 

N 

3-10 

5-4 


33 ns 

1 mW 

54L30 

J.W 

74L30 

N 

3-10 

5-4 

13-Input NAND Gates 

3 ns 

19 mW 

54S133 

J.W 

74S133 

N 

3-26 

5-4 
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SSI Functions Functional Index/Selection Guides 

NOR, OR Gates with Open-Collector Outputs 

Description 

Typ. 

Propagation 
Delay Time 

Typ. Power 
Dissipation 
Per Gate 

Device Type 

Mil. 

and Package 

Coml. 

Connection 
Diagram 
Page No. 

Electrical 

Tables 

Page No. 

Quad 2-Inpul Exclusive NOR Gates 

18 ns 

10 mW 

54LS266 

J.W 

74LS266 

N 

3-59 

5-52 

Quad 2-Input Exclusive OR Gates 

18 ns 

12 ns 

7.6 mW 

63 mW 

54LS136 

54S136 

J.W 

J.W 

74LS136 

74S136 

N 

N 

3-37 

3-37 

5-52 

5-52 


NOR Gates with Totem-Pole Outputs 




Description 

Typ. 

Propagation 
Delay Time 

Typ. Power 
Dissipation 
Per Gate 

Device Type and Package 

Connection 

Electrical 

Tables 

Page No. 

Mil. 

Coml. 

Page No. 

Dual 4-Input NOR Gates With Strobe 

10.5 ns 

23 mW 

5425 

J.W 

7425 

N 

3-9 

5-8 

Triple 3-Input NOR Gates 

8.5 ns 

7 ns 

22 mW 

4.5 mW 

5427 

54LS27 

J.W 

J.W 

7427 

74LS27 

N 

N 

3-10 

3-10 

5-8 

5-8 

Quad 2-Input NOR Gates 

3.5 ns 

5-.5 ns 

10 ns 

33 ns 

29 mW 

2.75 mW 

14 mW 

1.5 mW 

54S02 

54LS02 

5402 

54L02 

J.W 

J.W 

J.W 

J.W 

74S02 

74LS02 

7402 

74L02 

N 

N 

N 

N 

3-3 

3-3 

3-3 

3-3 

5-8 

5-8 

5-8 

5-8 



One Shots, Retriggerable \ 



Description 

No. of Inputs 

Direct 

Clear 

Output 

Pulse 

Range 

Typ. 

Total 

Power 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 

Tables 

Page No. 

Positive Negative 

Mil. 

Coml. 

Single 

2 2 

2 2 

Yes 

Yes 

45 ns—co 

50 ns—co 

30 mW 

90 mW 

54LS122 

9601 

J.W 

J.W 

74LS122 

8601 

N 

N 

3-34 

7-173 

5-46 

7-174 

Dual 

1 1 

1 1 

1 1 

1 1 

2 2 

. Yes 

Yes 

• Yes 

Yes 

Yes 

45 ns—co 

90 ns—co 

45 ns—oo 

72 ns—oo 

72 ns—oo 

230 mW 

25 mW 

60 mW 

195 mW 

275 mW 

54123 

54L123A 

54LS123 

9602 

7853 

J.W 

J.W 

J.W 

J.W 

J.W 

74123 

74L123A 

74LS123 

8602 

8853 

N 

N 

N 

N 

N 

3-35 

3-35 

3-35 

7-173 

7-130 

5-46 

5-46 

5-46 

7-174 

7-131 



One Shots with Schmitt-Trigger Inputs 




Description 

No. of Inputs 

Positive Negative 

Output 

Pulse 

Range 

Typ. 

Total 

Power 

Device Type and Package 

Connection 

Diagram 

Page No. 

Electrical 

Tables 

Page No. 

Mil. 

Coml. 

Single 

1 2 

40 ns—28 s 

90 mW 

54121 

J.W 

74121 

N 

3-34 

5-44 

Dual 

1 1 

1 t 

20 ns—70 s 

20 ns—49 s 

23 mW 

23 mW 

54LS221 

J.W 

74LS221 

N 

3-54 

3-54 

5-44 

5-44 


OR Gates with Totem-Pole Outputs 



Description 

Typ. 

Propagaton 
Delay Time 

Typ Power 
Dissipation 

Per Gate 

Device Type and Package 

Connection 

Diagram 

Page No. 

Electrical 

Tables 

Page No. 

Mil. 

Coml. 

Quad 2-Input OR Gates 

4 ns 

10 ns 

12 ns 

45 ns 

35mW 

5 mW 

24 mW 

2.4 mW 

54S32 

54LS32 

5432 

54L32 

J.W 

J.W 

J.W 

J.W 

74S32 

74LS32 

7432 

74L32 

N 

N 

N 

N 

3-11 

3-11 

3-11 

3-11 

5-20 

5-20 

5-20 

5-20 

Quad 2-Input Exclus. OR Gates 

6.75 ns 

9 ns 

9 ns 

14 ns 

30 ns 

62.5 mW 

7.5 mW 

7.5 mW 

41 mW 

7.5 mW 

54S86 

54LS86 

54LS386 

5486 

54L86 

J.W 

J.W 

J.W 

J.W 

J.W 

74S86 

74LS86 

74LS386 

7486 

74L86 

N 

N 

N 

N 

N 

3-26 

3-26 

3-65 

3-26 

3-26 

5-40 

5-40 

5-40 

5-40 

5-40 

Quad Exclus. OR/NOR Gate 

8.5 

82 mW 

54S135 

J.W 

74S135 

N 

3-37 

5-50 

Schmitt-Triggers with Totem-Pole Outputs 




Description 

Typ. 

Hysteresis 


Typ. 

Device Type and Package 

Connection 

Diagram 

Page No. 

Electrical 

Tables 

Page No. 

Time 

Mil. 

Coml. 

Dual 4-Input NAND Schmitt Triggers 

0.8 V 

0.8 V 

16.5 ns 

15 ns 

5413 

54LS13 

J.W 

J.W 

7413 

74LS13 

N 

N 

3-6 

3-6 

5-16 

5-16 

Quad 2-Input NAND Schmitt Triggers 

0.8 V 

0.8 V 

15 ns 

15 ns 

54132 

54LS132 

J.W 

J.W 

74132 

74LS132 

N 

N 

3-36 

3-36 

5-16 

5-16 

Hex Schmitt Trigger Inverters 

0.8 V 

0.8 V 

15 ns 

15 ns 

5414 

54LS14 

J.W 

J.W 

7414 

74LS14 

N 

N 

3-7 

3-6 

5-16 

5-16 
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Section 2 

MSI Functional Index/ 
Selection Guide 



The following pages contain functional indexes and selection guides designed to simplify the choice of a particular function to fit a 
specific application. Essential characteristics of similar or like functions are grouped for comparative analysis, and the electrical 
specifications are referenced by page number. The following categories of functions are covered: 

PAGE 

DESCRIPTION NUMBER 


MSI Functions 

Adders. 

Arithmetic Logic Units, Look-Ahead Carry Generators. 

Arithmetic Operators . 

Code Converters. 

Comparators.-•. 

Counters, Asynchronous (Ripple Clock)—Negative-Edge Triggered 

Counters, Synchronous—Positive-Edge Triggered . 

Data Selectors/Multiplexers . 

Decoders/Demultiplexers . 

Display Decoders/Drivers . 

Latches . 

Multipliers . 

Parity Generators/Checkers . 

Priority Encoders . 

Register Files. 

Registers, Other . 

Registers, Shift . 


2-2 

2-2 

2-2 

2-2 

2-2 

2-3 

2-3 

2-4 

2-4 

2-5 

. 2-5 

. 2-5 

. 2-6 

. 2-6 

. 2-6 

. 2-6 

. 2-7 


2-1 





















Functional Index/Selection Guides 


Adders 


Description 

Typ. 

Carry 

Time 

Typ. 

Add 

Time 

Typ. Power 
Dissipation 
Per Bit 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 
Tables 
Page No. 

Mil. 

Coml. 

Single 4-Bit Full Adders 

11 ns 

11 ns 

110 mW 

54S283 

J.W 

74S283 

N 

3-25 

6-22 


10 ns 

15 ns 

24 mW 

54LS83A 

J.W 

74LS83A 

N 

3-25 

6-22 


10 ns 

15 ns 

24 mW 

54LS283 

J.W 

74LS283 

N 

3-25 

6-22 


10 ns 

16 ns 

76 mW 

5483 

J.W 

7483 

N 

3-25 

6-22 
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Arithmetic Logic Units, Look-Ahead Carry Generators 


Description 

Typ. 

Carry 

Time 

Typ. 

Add 

Time 

Typ. Total 
Power 
Dissipation 

Device Type and Package 

Connection 

Electrical 
Tables 
Page No. 

Mil. 

Coml. 

Page No. 

4-Bit Arithmetic Logic Units/Function Generators 

7 ns 

17.5 ns 

600 mW 

54S181 

J.W 

74S181 

N 

3-49 

6-138 


10 ns 

12 ns 

525 mW 

54S381 

J.W 

74S381 

N 

3-49 

6-231 


12.5 ns 

24 ns 

455 mW 

54181 

J.W 

74181 

N 

3-49 

6-138 

Look-Ahead Carry Generators 

7 ns 


260 mW 

54S182 

J.W 

74S182 

N 

3-49 

6-145 


Arithmetic Operators 


Description 

Typ. 

Delay 

Time 

Typ. Total 
Power 
Dissipation 

_ 

Device Type and Package 


Connection 
Diagram 
Page No. 

Electrical 
Tables 
Page No. 

Mil. 

Coml. 

Quad 2-Input EXCLUSIVE-NOR Gates 

18 ns 

40 mW 

54LS266 

J.W 

74LS266 

N 

3-59 

5-52 

Quad 2-Input EXCLUSIVE-OR Gates With 
Open Collector Outputs 

18 ns 

30 mW 

54LS136 

J.W 

74LS136 

N 

3-37 

5-52 

Quad 2-Input EXCLUSIVE-OR Gates with 

7 ns 

250 mW 

54S86 

J.W 

74S86 

N 



Totem-Pole Outputs 

9 ns 

30 mW 

54LS86 

J.W 

74LS86 

N 

3-26 

5-40 


9 ns 

30 mW 

54LS386 

J.W 

74LS386 

N 

3-65 

5-64 


14 ns 

150 mW 

5486 

J.W 

7486 

N 

3-26 

5-40 


29 ns 

15 mW 

54L86 

J.W 

74L86 

N 

3-26 

5-40 

Quad EXCLUSIVE-OR/NOR Gates 

8 ns 

325 mW 

54S135 

J.W 

74S135 

N 

3-37 

5-50 


Code Converters 


Description 

Typ. Delay 
Time Per 
Package Level 

Typ. Total 
Power 
Dissipation 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 

Tables 

Page No. 

Mil. 

Coml. 

6-Bit Binary to 6-Bit BCD Converters 

25 ns 

31 ns 

280 mW 

350 mW 



74185A 

8899 


3-50 

7-136 

6- 151 

7- 137 

6-Line BCD to 6-Line Binary, or 4-Line to 
4-Line BCD 9's/BCD 10’s Converters 

25 ns 

31 ns 

280 mW 

350 mW 

54184 

J.W 

74184 

8898 

N 

N 

3-50 

7-136 

6- 151 

7- 137 

7 by 9 Character Generators 
(ASCII to Dot Matrix) 


500 mW 

500 mW 

7678 

7679 

J.W 

J.W 

8678 

8679 

N 

N 

7-117 

7-117 

7-117 

7-117 





Comparators 




Description 

Typ. 

Compare 

Time 

Typ. Total 
Power 
Dissipation 

Device Type and Package 

Connection 
Diagram 
Page No. 

Electrical 

Tables 

Page No. 

Mil. 

Coml. 

4-Bit Magnitude Comparators 

20 ns 

175 mW 

7200 

J.W 

8200 

N 

7-35 

7-36 


20 ns 

52 mW 

54LS85 

J.W 

74LS85 

N 

3-26 

6-29 


21 ns 

275 mW 

5485 

J.W 

7485 

N 

3-26 

6-29 


70 ns 

20 mW 

54L85 

J.W 

74L85 

N 

3-26 

6-29 

. 

70 ns 

75 mW 

76L24 

J.W 

86L24 

N 

7-108 

7-109 

6-Bit Magnitude Comparators 

20 ns 

250 mW 

7131 

J.W 

8131 

N 

7-29 

7-30 


20 ns 

250 mW 

7136 

J.W 

8136 

N 

7-29 

7-30 


21 ns 

205 mW 

7160 

J.W 

8160 

N 

7-27 

7-28 

10-Bit Magnitude Comparators 

21 ns 

240 mW 

7130 

J.W 

8130 

N 

7-27 

7-28 
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MSI Functions 


Functional Index/Selection Guides 


Counters, Asynchronous (Ripple Clock)—Negative-Edge Triggered 


Dual 4-Bit Binary/Decade 


Count 

Freq. 

Parallel 

Load 

Clear 

Typ. Total 
Power 
Dissipation 

100 MHz 

Yes 

Low 

375 mW 

40 MHz 

Yes 

Low 

240 mW 

35 MHz 

Yes 

Low 

150 mW 

32 MHz 

None 

High 

39 mW 

32 MHz 

None 

High 

160 mW 

32 MHz 

None 

High 

45 mW 

30 MHz 

Yes 

Low 

60 mW 

6 MHz 

None 

High 

20 mW 

6 MHz 

None 

High 

20 mW 

100 MHz 

Yes 

Low 

375 mW 

50 MHz 

Yes 

Low 

240 mW 

35 MHz 

Yes 

Low 

150 mW 

32 MHz 

None 

High 

45 mW 

32 MHz 

Set-to-9 

High 

40 mW 

32 MHz 

Set-to-9 

High 

160 mW 

30 MHz 

Yes 

Low 

60 mW 

6 MHz 

Set-to-9 

High 

20 mW 

32 MHz 

None 

High 

39 mW 

32 MHz 

None 

High 

160 mW 

25 MHz 

None 

High 

75 mW 

25 MHz 

None 

High 

75 mW 


Device Type and Package 

Mil. 

Coml. 

54S197 

J.W 

74S197 

N 

54197 

J,W 

74197 

N 

54177 

J.W 

74177 

N 

54LS93 

J.W 

74LS93 

N 

5493A 

J.W 

7493A 

N 

54LS293 

J.W 

74LS293 

N 

54LS197 

J.W 

74LS197 

N 

54L93 

J.W 

74L93 

N 

76L93 

J.W 

86L93 

N 

54S196 

J.W 

74S196 

N 

54196 

J.W 

74196 

N 

54176 

J.W 

74176 

N 

54LS290 

J.W 

74LS290 

N 

54LS90 

J.W 

74LS90 

N 

5490A 

J.W 

7490A 

N 

54LS196 

J.W 

74LS196 

N 

54L90 

J.W 

74L90 

N 

54LS92 

J.W 

74LS92 

N 

5492A 

J.W 

7492A 

N 

54LS390 

J.W 

74LS390 

N 

54LS393 

J.W 

74LS393 

N 


Connection 
Diagram 
Page No. 


Counters, Synchronous—Positive-Edge Triggered 


4-Bit Binary Up/Down 


Decade Up/Down 


Typ. Total 
Power 
Dissipation 


Modulo-N Divider 


Device Type and Package 

Mil. 

Coml. 

54S161 

J.W 

74S161 

N 

54S163 

J.W 

74S163 

N 

54LS163A 

J.W 

74LS163A 

N 

54LS161A 

J.W 

74LS161A 

N 

54163A 

J.W 

74163A 

N 

54161A 

J.W 

74161A 

N 

9316 

J.W 

8316 

N 

7556 

J.W 

8556 

N 

76L76 

J.W 

86L76 

N 

54LS169A 

J.W 

74LS169A 

N 

54LS193 

J.W 

74LS193 

N 

54193 

J.W 

74193 

N 

7563 

J.W 

8563 

N 

54LS191 

J.W 

74LS191 

N 

54191 

J.W 

74191 

N 

54L193 

J.W 

74193 

N 

75L63 

J.W 

85L63 

N 

54S162 

J.W 

74S162 

N 

54S160 

J.W 

74S160 

N 

54LS162A 

J.W 

74LS162A 

N 

54LS160A 

J.W 

74LS160A 

N 

54162A 

J.W 

74162A 

N 

54160A 

J.W 

74160A 

N 

9310 

J.W 

8310 

N 

7555 

J.W 

8555 

N 

76L75 

J.W 

86L75 

N 

54LS168A 

J.W 

74LS168A 

N 

54LS192 

J.W 

74LS192 

N 

54192 

J.W 

74192 

N 

54LS190 

J.W 

74LS190 

N 

54190 

J.W 

74190 

N 

7560 

J.W 

8560 

N 

54L192 

J.W 

74L192 

N 

75L60 

J.W 

85L60 

N 

7520 

J.W 

8520 

N 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 
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MSI Functions 


Quad 2-Line to l-Line 


Quad 2-Line to 1-Line 
With Storage 


Dual 4-Line to 1-Line 


16-Line to 1-Line 


Dual 2-Line to 4-Line 


TRI-STATE' 

TRI-STATE 

Standard 

Standard 

TRI-STATE 

TRI-STATE 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

TRI-STATE 

TRI-STATE 


TRI-STATE 
TRI-STATE 
Standard 
Standard 
Standard 
Standard 
TRI-STATE 
Standard 
TRI-STATE 
TRI-STATE 
TRI-STATE 
TRI-STATE 
Standard 
Standard 
Standard 
Standard 
Standard 

Standard 
TRI-STATE 


Functional Index/Selection Guides 

Data Selectors/Multiplexers 


Typ. Delay Times 

Data to 

Data to 

From 

Inv. Output 

Non-lnv. Output 

Enable 

4 ns 

N/A 

14 ns 

N/A 

5 ns 

14 ns 

4 ns 

N/A 

7 ns 

N/A 

5 ns 

8 ns 

12 ns 

N/A 

12 ns 

N/A 

12 ns 

12 ns 

7 ns 

N/A 

12 ns 

N/A 

9 ns 

14 ns 

N/A 

9 ns 

14 ns 

N/A 

40 ns 

60 ns 

N/A 

9 ns 

14 ns 

N/A 

40 ns 

60 ns 

N/A 

9.5 ns 

N/A 

N/A 

40 ns 

N/A 

N/A 

20 ns 

N/A 


from 



clock 


N/A 

6 ns 

12 ns 

N/A 

15 ns 

25 ns 

N/A 

6 ns 

9.5 ns 

N/A 

10.5 ns 

20 ns 

N/A 

14 ns 

22 ns 

12 ns 

20 ns 

20 ns 

N/A 

13.5 ns 

20 ns 

15 ns 

N/A 

18 ns 

15 ns 

N/A 

15 ns 

4.5 ns 

8 ns 

14 ns 

11 ns 

18 ns 

17 ns 

17 ns 

21 ns 

21 ns 

4.5 ns 

8 ns 

9 ns 

8 ns 

16 ns 

22 ns 

11 ns 

18 ns 

27 ns 

9 ns 

16 ns 

17 ns 

11 ns 

18 ns 

17 ns 

11 ns 

N/A 

18 ns 

11 ns 

N/A 

21 ns | 


Type Total 
Power 


Device Type and Package 


280 mW 

54S258 

J.W 

74S258 

320 mW 

54S257 

J.W 

74S257 

195 mW 

54S158 

J.W 

74S158 

250 mW 

54S157 

J.W 

74S157 

35 mW 

54LS258B 

J.W 

74LS258B 

50 mW 

54LS257B 

J.W 

74LS257B 

24 mW 

54LS158 

J.W 

74LS158 

49 mW 

54LS157 

J.W 

74LS157 

150 mW 

54157 

J.W 

74157 

15 mW 

54L157A 

J.W 

74L157A 

150 mW 

9322 

J.W 

8322 

15 mW 

71L22 

J.W 

81L22 

200 mW 

7123 

J.W 

8123 

20 mW 

71L23 

J.W 

81L23 

65 mW 

54LS298 

J.W 

74LS298 


Connection 

Electrical 

Diagram 

Tables 

Page No. 

Page No. 

3-58 

6-198 

3-57 

6-198 

3-43 

6-79 

3-43 

6-79 

3-58 

6-198 

3-57 

6-198 


Decoders/Demultiplexers 


4-Line to 10-Line, BCD to Decimal 


4-Line to 16-Line 


Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Open-Collector 

Open-Collector 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 

Totem-Pole 


Typ. 

Select 

Typ. 

Enable 

Typ. Total 

Device Type and Packag 

e 

Connection 

Electrical 

Time 

Time 

Disipation 

Mil. 

Coml. 

Diagram 
Page No. 

Tables 
Page No. 

7.5 ns 

6 ns 

300 mW 

54S139 

J.W 

74S139 

N 

3-38 

6-55 

18 ns 

15 ns 

30 mW 

54LSI55 

J.W 

74LS155 

N 

3-42 

6-76 

21 ns 

16 ns 

250 mW 

54 155 

J.W 

74155 

N 

3-42 

6-76 

22 ns 

19 ns 

34 mW 

54LS139 

J.W 

74LS139 

N 

3-38 

6-55 

23 ns 

18 ns 

250 mW 

54156 

J.W 

74156 

N 

3-42 

6-76 

33 ns 

26 ns 

31 mW 

54LS156 

J.W 

74LS156 

N 

3-42 

6-76 

8 ns 

7 ns 

225 mW 

54S138 

J.W 

74S138 

N 

3-38 

6-55 

22 ns 

21 ns 

31 mW 

54LS138 

J.W 

74LS138 

N 

3-38 

6-55 

25 ns 

N/A 

140 mW 

7223 

J.W 

8223 

N 

7-44 

7-45 

17 ns 

N/A 

35 mW 

54LS42 

J.W 

74LS42 

N 

3-12 

6-8 

17 ns 

N/A 

140 mW 

5442 

J.W 

7442 

N 

3-12 

6-8 

20 ns 

N/A 

125 mW 

9301 

J.W 

8301 

N 

7-148 

7-149 

67 ns 

N/A 

15 mW 

54L42A 

J.W 

74L42A 

N 

3-12 

6-8 

19.5 ns 

17.5 ns 

170 mW 

54154 

J.W 

74154 

N 

3-42 

6-72 

19.5 ns 

17.5 ns 

170 mW 

9311 

J.W 

8311 

N 

7-161 

7-162 

23 ns 

19 ns 

45 mW 

54LS154 

J.W 

74LS154 

N 

3-42 

6-72 

55 ns 

45 ns 

24 mW 

54L154A 

J.W 

74L154A 

N 

3-42 

6-72 

19.5 ns 

N/A 

125 mW 

9301 

J.W 

8301 

N 

7-148 

7-149 
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53 MSI Functions 


Functional Index/Selection Guides 


Display Decoders/Drivers 


Output 

Off-State 

Typ. Total 

Blanking 

Device Type and Package 

Connection 

Electrical 

Description Sink 

Current 

Voltage 

Dissipation 

Mil. 

Com 

1 . 

Page No. 

Page No. 

BDC to 7-Segment 40 mA 

30 V 

320 mW 

Ripple 

5446A 

J.W 

7446A 

N 

3-13 

6-13 

Decoders /Drivers 40 mA 

15 V 

320 mW 

Ripple 

5447A 

J.W 

7447A 

N 

3-13 


24 mA 

15 V 

35 mW 

Ripple 



74LS47 

N 

3-13 


12 mA 

15 V 

35 mW 

Ripple 

54LS47 

J.W 



3-13 

6-13 

6.4 mA 

5.5 V 

265 mW 

Ripple 

5448 

J.W 

7448 

N 

3-13 

6-13 

8 mA 

5.5 V 

40 mW 

Direct 



74LS49 

N 

3-14 

6-13 

6 mA 

5.5 V 

125 mW 

Ripple 



74LS48 

N 

3-13 

6-13 

4 mA 

5.5 V 

40 mW 

Direct 

54LS49 

J.W 


N 

3-14 

6-13 

2 mA 

5.5 V 

125 mW 

Ripple 

54LS48 

J.W 



3-13 

6-13 

24 mA 

5.5 V 

35 mW 

Ripple 



74LS247 

N 

3-56 

6-188 

12 mA 

5.5 V 

35 mW 

Ripple 

54LS247 

J.W 



3-56 

6-188 

8 mA 

5.5 V 

40 mW 

Direct 



74LS249 

N 

3-56 

6-188 

6 mA 

5.5 V 

125 mW 

Ripple 



74LS248 

N 

3-56 

6-188 

4 mA 

5.5 V 

40 mW 

Direct 

54LS249 

J.W 



3-56 

6-188 

2 mA 

5.5 V 

125 mW 

Ripple 

54LS248 

J.W 



3-56 

6-188 


30 V 

215 mW 

Invalid Codes 

5445 

J.W 

7445 

N 

3-13 

6-11 


15 V 

215 mW 

Invalid Codes 

54145 

J.W 

74145 

N 

3-39 

6-11 

7 mA 

60 V 

80 mW 

Invalid Codes 

54141 

J.W 

74141 

N 

3-39 

6-5 

16 mA 

5.5 V 

140 mW 

Invalid Codes 

5442 

J.W 

7442 

N 

3-12 

6-8 

7-Segment to BCD 3.6 mA 

2.4 V 

75 mW 

Direct 

76L25 

J.W 

86L25 

N 

7-111 

7-112 

Decoders/Drivers 











70 V 

105 mW 

None 

5441A 

J.W 

7441A 

N 

3-12 

6-5 


Resultant Displays Using 46A, 47A, 48, LS47, LS48, LS49 


tl E EE Eh l BM c bMEh 


Addressable Latches 


DG (Clocked) Latches 


TRI-STATE' Counters/Latches 


Typ. Total 
Power 
Dissipation 


Device Type and Package 
Mil. Coml. 

14 J.W 8334 N 

59 J.W 74259 N 

259 J.W 74LS259 N 

,75 J.W 74LS75 N 

>77 J.W 74LS77 N 

'5 J.W 7475 N 

■5A J.W 74L75A N 


Mil. 

9334 

J.W 

54259 

J.W 

54LS259 

J.W 

54LS75 

J,W 

54LS77 

J.W 

5475 

J.W 

54L75A 

J.W 

54LS279 

J.W 

7544 

J.W 

7552 

J.W 

75L52 

J.W 

7554 

J.W 

75L54 

J.W 

7553 

J.W 

54S373 

J.W 

54LS373 

J.W 


Connection 
Diagram 
Page No. 


Electrical 
Tables 
Page No. 
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MSI Functions 


_ Functional In dex/Selection Guides 

Parity Generators/Checkers 


Description 

Typ 

Typ. Total 

1 

Device Type and Package 


Connection 

Electrical 


Tim© 

Dissipation 

Mil 


Coml. 

Page No. 

Page No. 

8-Bit Odd/Even Parity 

Generators/Checkers 

35 ns 

170 mW 

54180 

J,W 

74180 

N 

3-48 

6-133 

9-Bit Odd/Even Parity 

13 ns 

335 mW 

54S280 

J.W 

74S280 

N 



Generators/Checkers 

34 ns 

130 mW 

7220 

J.W 

8220 

N 

7-41 

7-42 


Priority Encoders 


Description 

Typ. 

Typ.Total 

Device Type and Package 

Connection 

Electrical 


Delay Time 

Dissipation 

Mil. 

Coml. 

Diagram 
Page No. 

Page No. 

Cascadable Octal Priority Encoders 

12 ns 

12 ns 

190 mW 

190 mW 

54148 J.W 

9318 J.W 

74148 

8318 

N 

N 

3-40 

7-164 

6- 59 

7- 165 

Full BCD Priority Encoders 

10 ns 

225 mW 

54147 J.W 

74147 

N 

3-140 

6-59 


4 Words ol 4-Bits 


4 Words of 4-Bits 
(TRI-STATE® Outputs) 


Typ. Read 
Enable 
Time 


Register Files 

>ata Typ. Total 

lput Power 

late Dissipation 


Mil. 

54LS170 I 


Device Type and Package 
Mil. Coml. 


Connection Electrical 
Diagram Tables 



Description 


Quad Bus Buffer Registers 


Quad D-Type Registers 


Quad Multiplexers With Storage 


Hex D-Type Registers 


8 -Bit Universal Shift/Storage Registers 


Octal D-Type Registers 


Registers, Other 

. Typ. Total 

A r 7 nc - Power 

Clear Dissipation 


Device Type and Package 


Connection Electrical 
Diagram Tables 


Page No. | Page No. 
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MSI Functions 


Functional Index/Selection Guides 


_ Registers, Shift 

Modes TVP- Total 

-1-1-1- Power 

S-R - S-L* Load Hold Dissipation 


Parallel-In, 

Parallel-Out 

(Bidirectional) 


Parallel-In, 

Parallel-Out 


Serial-In, 

Parallel-Out 


Parallel-In, 
Serial Out 


Device Type and Package 

Connection 

Diagram 

Electrical 

Tables 

Mil. 

Com 

1 . 

Page No. 

Page No. 

54198 

J.W 

74198 

N 

3-53 

6-179 

54S194 

J,W 

74S194 

N 

3-51 

6-170 

54LS194A 

J.W 

74LS194A 

N 

3-51 

6-170 

54194 

J.W 

74194 

N 

3-51 

6-170 




360 mW 

54199 

240 mW 

5496 

375 mW 

54S195 

195 mW 

54195 

300 mW 

9300 

70 mW 

54LS195A 

195 mW 

5495 

24 mW 

54L95 

80 mW 

54LS164 

175 mW 

54164 

175 mW 

7570 

30 mW 

54L164A 

30 mW 

76L70 



•S-R = shift right, S-L = shi 
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S3 Logic Data Book 


DM54/DM74 Connection Diagrams 


02 Quad 2-input NOR Gates 


Y = A + B 


V C c Y4 84 A4 Y3 83 A3 



Yl A1 B1 Y2 A2 B2 GND 


5402 (J) 
54L02 (J) 
54LS02 (J,W) 
54S02 <J,W) 


7402 (N) 
74L02 (N) 
74LS02(N) 
74S02 (N) 


Y4 B4 A4 GND B3 A3 Y3 



A1 B1 Yl V C C Y2 A2 B2 

5402 (W) 

54L02 (W) 


03 Quad 2-Input NAND Gates with Open-Collector Outputs 



5403 (J) 
54L03 (J) 
54LS03 (J,W) 
54S03 (J,W) 


7403 (N) 
74L03 (N) 
74LS03(N) 
74S03 (N) 


04 Hex Inverters 


Vcc A6 Y6 A5 Y5 

114 113 112 111 110 19 


Yl A6 Y6 GND Y5 A5 Y4 
1 14 1 13 1 12 |l1 |l0 |9_ If 


5404 (J) 
54H04 (J) 
54L04 (J) 
54LS04 (J,W) 
54S04 (J,W) 


7404 (N) 
74H04 (N) 
74L04(N) 
74LS04 (N) 
74S04 (N) 


A1 Y2 A2 Vcc A3 

5404 (W) 

54L04 (W) 




53 Logic Data Book 


DM54/DM74 Connection Diagrams 


05 Hex Inverters with Open-Collector Outputs 

V CC A6 Y6 A5 Y5 A4 Y4 


Y = A 



VI A6 Y6 GND Y5 A5 Y4 



5405 (J) 
54L05 (J) 
54LS05 (J,W) 
54S05 (J,W) 


7405 (N) 
74L05 (N) 
74LS05 (N) 
74S05 (N) 


5405 (W) 
54L05 (W) 


See page 5-6 


06 Hex Inverter Buffers with Open-Collector High Voltage Outputs 
V CC A6 Y6 AS Y5 A4 Y4 


Y = A 


See page 5-10 



07 Hex Buffers with Open-Collector High Voltage Outputs 

Vcc A6 Y6 A5 Y5 A4 Y4 



See page 5-10 
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DM54/DM74 Connection Diagrams 


08 Quad 2-Input AND Gates 


Y = AB 



A1 B1 Y1 A2 B2 Y2 GND 


See page 5-12 


5408 (J,W) 
54H08 (J) 
54L08 (J,W) 
54LS08 (J,W) 
54S08 (J,W) 


7408 (N) 
74H08 (N) 
74L08 (N) 
74LS08 (N) 
74S08 (N) 


09 Quad 2-Input AND Gates with Open-Collector Outputs 


Y = AB 



A1 B1 Y1 A2 B2 Y2 GND 


See page 5-14 


5409 (J,W) 
54L09 (J,W) 
54LS09 (J,W) 
54S09 (J,W) 


7409 (N) 
74L09 (N) 
74LS09 (N) 
74S09 (N) 


10 Triple 3-Input NAND Gates 


Vcc C1 Y1 C3 83 A3 y3 


Y = ABC 


1 

1 

E 

m 






Cl Y3 C3 GND B3 A3 C2 
114 113 112 111 I 10 I 9 |8 


<3 


fe^ 


r<3\ 


A1 B1 A2 B2 C2 Y2 GND 


5410 (J) 
54H10 (J) 
54L10 (J) 
54LS10 (J,W) 
54S10 (J,W) 


7410 (N) 
74H10 (N) 
74L10 (N) 
74LS10 (N) 
74S10(N) 


1 [~2 I 3 p* |5 |b |7 

A1 B1 Y1 Vcc Y2 A2 82 

5410 (W) 

54L10(W) 


See page 5-4 
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20 Dual 4-Input NAND Gates 


V C c 02 



21 Dual 4-Input AND Gates 


Vcc D2 C2 NC B2 A2 Y2 



D1 Cl B1 GN[ 



A1 B1 NC Cl 

D1 Y1 GND 

A1 Y1 

5420 (J) 

7420 (N) 

5420 (W) 

54H20 (J) 

74H20 (N) 

54L20 (W) 

54L20 (J) 

74L20 (N) 


54LS20 (J,W) 

74LS20 (N) 


54S20 (J,W) 

74S20 (N) 



A1 B1 NC Cl D1 Y1 GND 


See page 5-12 


54H21 (J) 
54LS21 (J,W) 


74H21 (N) 
74LS21 (N) 





DM54/DM74 Connection Diagrams 


Logic Data Book 

22 Dual 4-Input NAND Gates with Open Collector Outputs 


Y = ABCD 



54LS22 (J,W) 
54S22 (J,W) 


74LS22 (N) 
74S22 (N) 


See page 5-6 


23 Expandable Dual 4-Input NOR Gates with Strobe 


Y1 = G1 (A1 + B1+C1 + DD+X 
Y2 = G2 (A2+B2+C2+D2) 

X = output of 5460/7460 


STROBE 

V C C XI D2 C2 G2 B2 A2 Y2 



XI A1 B1 STROBE Cl D1 Y1 GND 


G1 


5423 (J,W); 7423 (N) 

See page 5-18 


25 Dual 4-Input NOR Gates with Strobe 


Y = G(A+B+C+D) 


See page 5-8 


STROBE 

Vqc D2 C2 G2 B2 A2 Y2 



5425 (J,W); 7425 (N) 
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DM54/DM74 Connection Diagrams 


26 Quad 2-Input High-Voltage NAND Gates 


Vcc B4 A4 Y4 B3 A3 Y3 


Y = AB 



A1 B1 Y1 A2 B2 Y2 GND 


See page 5-10 


5426 (J) 
54L26 (J) 
54LS26 (J,W) 


7426 (N) 
74L26 (N) 
74LS26 (N) 


27 Triple 3-Input NOR Gates 


Vcc C1 vi C3 B3 A3 Y3 


Y = A+B+C 



See page 5-8 


5427 (J,W) 
54LS27 (J,W) 


7427 (N) 
74LS27 (N) 


30 8-lnput NAND Gates 


Y = ABCDEFGH 



NC NC Y GND H G F 



See page 5-4 


5430 (J) 
54H30 (J) 
54L30 (J) 
54LS30 (J,W) 
54S30 (J,W) 


7430 (N) 
74H30 (N) 
74L30 (N) 
74LS30 (N) 
74S30 (N) 


5430 (W) 
54L30 (W) 
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DM54/DM74 Connection Diagrams 


32 Quad 2-Input OR Gates 


V cc 84 A4 Y4 B3 A3 Y3 


Y = A + B 



A1 B1 Y1 A2 B2 Y2 GND 


5432 (J,W) 
54L32 (J,W) 
54LS32 (J,W) 
54S32 (J,W) 


7432 (N) 
74L32 (N) 
74LS32 (N) 
74S32 (N) 


See page 5-20 


37 Quad 2-Input NAND Buffers 


Y = AB 



A1 B1 Y1 A2 B2 Y2 GND 


5437 (J,W) 
54LS37 (J,W) 


7437 (N) 
74LS37 (N) 


See page 5-22 


38 Quad 2-Input NAND Buffers with Open-Collector Outputs 


Y = AB 



A1 B1 Y1 A2 B2 12 GND 


5438 (J,W) 
54LS38 (J,W) 


7438 (N) 
74LS38 (N) 


See page 5-10 
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DM54/DM74 Connection Diagrams 


BCD-to-Decimal Decoder/Driver 

45 Lamp, Relay, or MOS Driver 
80-mA Current Sink 
Outputs Off for Invalid Codes 


INPUTS 


OUTPUTS 



See page 6-10 


5445 (J,W); 7445 (N) 


BCD-to-Seven-Segment Decoders/Drivers 


OUTPUTS 


30-V Outputs 

47 Active-Low, Open-Collector, 
15-V Outputs 



See page 6-12 


5446A (J,W) 
5447 (J,W) 
54LS47 (J,W) 


7446A (N) 
7447A (N) 
74LS47 (N) 


BCD-to-Seven-Segment Decoders/Drivers 
48 Internal Pull-Up Outputs 


OUTPUTS 



See page 6-12 


INPUTS 

5448 (J,W) 
54LS48 (J,W) 


PUT PUT INPUTS 

7448 (N) 
74LS48 (N) 
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53 Logic Data Book 

BCD-to-Seven-Segment Decoders/Drivers 


49 


Open-Collector Outputs 


outputs 



50 Dual 2-Wide, 2-Input, AND-OR-INVERT Gates 


DM54/DM74 Connection Diagrams 


Y = AB+CD+X 

50: X = output of 5460/7460 



D1 Cl Y1 GND Y2 D2 C2 



See page 5-18 


5450 (J) 
54H50 (J) 


7450 (N) 
74H50 (N) 


5450 (W) 
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il 


Dual 2-Wide, 2-Input AND-OR-INVERT Gates 


DM54/DM74 Connection Diagrams 


t, S51 
1 = AB+CD 


MAKE NO EXTERNAL 



CONNECTION 


5451 (J) 7451 (N) 5451 (W) 

54S51 (J,W) 74S51 (N) 



54L51 (J) 
54LS51 (J,W) 


74L51 (N) 
74LS51 (N) 


54L51 (W) 


See page 5-24 
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DM54/DM74 Connection Diagrams 


55 2-Wide, 4-Input AND-OR-INVERT Gates 


Vcc H G F E NC Y 


L55, LS55 
Y = ABCD+EFGH 



54L55 (J) 
54LS55 (J,W) 


74L55 (N) 
74LS55 (N) 


D NC Y GND NC NC H 


L55 

Y = ABCD+EFGH 



54L55 (W) 


See page 5-24 


60 Dual 4-Input Expanders 


X = ABCD when connected to X 
and X inputs of 5423/7423, 
5450/7450or 5453/7453 



D2 X2 X2 D2 GND C2 B2 A2 


12 11 






A1 81 01 A2 B2 C2 GND XI XI A1 V C C B1 Cl D1 

5460 (J); 7460 (N) 5460 (W) 


See page 5-26 
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DM54/DM74 Connection Diagrams 


71 AND-OR-Gated J-K Master-Slave Flip-Flops with Preset 


Truth Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

s 

R 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H’ 

H' 

H 

H 

_n_ 

L 

L 

QO 

QO 

H 

H 

_n_ 

H 

L 

H 

L 

H 

H 

_n_ 

L 

H 

L 

H 

H 

H 

_n_ 

H 

H 

INDETER- 






MINATE 


R = R 1 R2 R3 
S = S1 S2 • S3 


See page 5-31 


Vcc PR CLK K3 K2 K1 0 



MByl 


|79H 










w 



R3 R2 Q GND Q S3 S2 
14 113 112 111 110 U U 


R1 CLK PR V C C. CLR NC SI 

54L71(W) 


j—high-level pulse; data inpuls should be held constanl while clock is high; dala is Iransferred lo oulpul on the falling edge of the pulse. 
Q0 = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock. 

•This configuration is nonstable, that is. it will not persist when preset and clear inputs return to their inactive (high) level. 
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72 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear 


DM54/DM74 Connection Diagrams 


Truth Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

j 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

_n_ 

L 

L 

QO 

QO 

H 

H 

_n_ 

H 

L 

H 

L 

H 

H 

_n_ 

L 

H 

L 

H 

H 

H 

_n_ 

H 

H 

TOGGLE 


J = J1 • J2 • J3 
K = K1 .. K2 • K3 



5472 (J) 
54L72 (J) 


7472 (N) 
74L72 (N) 



See page 5-29 (72), 5-31 (L72) 


PR V CC CLR 

5472 (W); 54L72 (W) 


Dual J-K Flip-Flops with Clear 


Truth Table 


Inputs 

CLR CLK J K 

L X X X 


Outputs 
Q Q 


L X X X L JH 

H _n_ L L QO QO 

H _TT_ H L H L 

H J“L L H L H 

H _n_ H H TOGGLE 


See page 5-29 (73). 5-31 (L73), 5-33 (LS73) 


Truth Table 

LS73A 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

lo 

o 

L 

X 

X 

X 

L H 

H 

* 

L 

L 

QO QO 

H 

1 

H 

L 

H L 

H 

1 

L 

H 

L H 

H 

1 

H 

H 

TOGGLE 

H 

H 

X 

X 

QO QO 


01 GND K2 02 02 



CLK 1 CLR 1 


5473 (J,W) 
54L73 (J,W) 
54LS73 (J,W) 


I 4 I 5 I 6 F 

Vcc CLK 2 CLR 2 J2 

7473 (N) 

74L73 (N) 
74LS73 (N) 


Notes: _n__ high-level pulse; data inpuls should be held constant while clock is high; data is transferred to ouput on the tailing edge of the pulse. 
QO = the level of Q before the indicated inpul conditions were established. 

TOGGLE: Each oulput changes to the complement of its previous level on each active transition (pulse) of the clock. 

•This configuration is nonstable; lhat is. it will not persist when preset and clear inputs return to their inactive (high) level. 
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DM54/DM74 Connection Diagrams 


74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear 


Truth Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

» 

L 

L 

H 

H 

H 

L 

X 

QO 

QO 


Notes: QO = the level of Q before the indicated 
input conditions were established. 

'This configuration is nonstable; that is, it will not 
persist when preset and clear inputs return to 
their inactive (high) level. 


See page 5 29 (74). 5-38 (H74). 5-31 (L74). 5-33 (LS74A), 5-35 (S74) 


V cc CLR2 D2 CLK2 PR2 



CLR 1 D1 CLK 1 PR 1 

5474 (J) 

54H74 (J) 

54L74 (J) 

54LS74A (J.W) 
54S74 (J,W) 


Q1 GND 

7474 (N) 
74H74 (N) 
74L74 (N) 
74LS74A (N) 
74S74 (N) 


Q2 



75 4-Bit Bistable Latches 


Truth Table 

(Each Latch) 


Inputs 

Outputs 

D G 

Q Q 

L H 

H H 

X L 

L H 

H L 

Qo Qo 


H = high level, L = low level. X = irrelevant 

Q 0 = the level of Q before the high-to-low transition of G 


See page 6-18 


ENABLE 

IQ 2Q 2Q 1-2 GND 3Q 3D 4Q 



5475 (J,W) 
54L75A (J,W) 
54LS75 (J,W) 


7475 (N) 
74L75A (N) 
74LS75 (N) 
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DM54/DM74 Connection Diagrams 


78 Dual J-K Flip-Flops with Preset, Common Clear, and Common Clock 

Truth Table 


L78 


Inputs 

Outputs 

PR 

CLR 

CLK 

j 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H’ 

H 

H 

_n_ 

L 

L 

QO 

QO 

H 

H 

_n_ 

H 

L 

H 

L 

H 

H 

_r l 

L 

H 

L 

H 

H 

H 

_n_ 

H 

H 

TOGGLE 


02 


02 


Truth Table 


LS78 


Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

0 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H' 

H‘ 

H 

H 

I 

L 

L 

QO 

QO 

H 

H 

\ 

H 

L 

H 

L 

H 

H 

1 

L 

H 

L 

H 

H 

H 

\ 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

QO 

QO 



54L78 (J,W) 
54LS78A (J,W) 


74L78 (N) 
74LS78A (N) 


See page 5-31 (L78), 5-33 (LS78A) 


83 4-Blt Binary Full Adders With Fast Carry 


C4 CO GND B1 A1 21 



5483 (J,W) 
54LS83A (J,W) 


7483 (N) 
74LS83A (N) 


See page 6-21 


Note8:_Tl_= high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the pulse. 
QO = the level of Q before the indicated input conditions were established. 

TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock. 

•This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level. 
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85 4-Bit Magnitude Comparators 


DATA INPUTS 


INPUTS OUTPUTS 


INPUTS 


Vcc A3 B2 A2 A1 B1 AO BO 



16 

15 

14 

13 

12 

11 

10 

9 












- 

A3 B2 A2 A1 B1 AO 

B3 BO 

A<BA = BA>BA>BA = B A < B 

IN IN IN OUT OUT OUT 

■■ 











1 

2 

3 

4 

5 

6 

7 

8 


Vcc A3 B3 A > B A < B BO AO B1 
I 16 115 I 14 113 112 111 110 U 


A3 B3 A > B A < B BO AO 
OUTPUT OUTPUT 


A = B A> B A <B A = B 
A2 OUTPUT INPUT INPUT INPUT A1 


6 


B3 A<BA = BA>BA>BA = BA<B GND 

DATA v_ v _, v__, 

INPUT 


8 


CASCADE INPUTS 

5485 (J,W) 
54LS85 (J,W) 


OUTPUTS 


7485 (N) 
74LS85 (N) 


B2 A2 A = B A>BA<BA = B A1 GND 

---OUTPUT'-v-- INPUT 

INPUTS CASCADE INPUTS 


54L85 (J,W); 74L85 (N) 


See page 6-27 


86 Quad 2-Input EXCLUSIVE-OR Gates 


Vcc 84 A4 Y4 


Truth Table 

(86.L86, LS86, S86) 


Inputs 

Output 

Y 

A B 

L L 

L 

L H 

H 

H L 

H 

H H 

L 



Vcc 84 A4 Y4 Y3 B3 A3 


5486 (J,W) 
54LS86 (J,W) 
54S86 (J,W) 


7486 (N) 
74LS86 (N) 
74S86 (N) 



Y = A©B = AB + AB 



Y1 A1 B1 V C C A2 B2 Y2 
54L86 (W) 


See page 5-40 
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64-Bit Read/Write Memories 


89 16 4-Bit Words 


DM54/DM74 Connection Diagrams 


AD B 

AD C 

AD D 

Dl 4 

DO 4 

I 15 

_1l4 

_Jl3 

Jn 

hi 

_Q_ 

AD B 

AD C 

AD D 

Dl 4 

DO 4 

AD A 





ME 

WE 

Dl 1 

DO 1 

Dl 2 


AD A ME WE Dl 1 DO 1 Dl 2 DO 2 GND 


5489B (J) 
54L89A (J) 


7489B (N) 
74L89A (N) 


See page 6-33 


Decade Counters 


90 Divide-By-Two and Divide-By-Five 


'90A, ’L90, ’LS90 
BCD Count Sequence 
(See Note A) 


’90A, ’L90, ’LS90 
Bl-Quinary (5-2) 
(See Note B) 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 



Output 


Qa 

Qd 

Qc 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


Note A: Output Q^ is connected to input B for BCD count. 

Note B: Output Q D is connected to input A for bi quinary count. 

’90A, ’L90, ’LS90 
Reset/Count Function Table 


Reset Inputs 

Output 

RO(1) RO(2) R9(1) r 9(2) 

Qd Qc Qb Qa 

H H L X 

H H X L 

X X H H 

X L X L 

L X L X 

L X X L 

X L L X 

L L L L 

L L L L 

H L L H 

COUNT 

COUNT 

COUNT 

COUNT 


INPUT 

A NC Qa Qd gnd q B q C 
114 113 112 In 110 |9 la 


Qa Qd 


|Rq( 1) 8p(2) 


B Ro(1 ) Ro( 2 ) NC V C C r 9(1) 89(2) 
INPUT 


5490A (J,W) 
54L90 (J,W) 
54LS90 (J,W) 


7490A (N) 
74L90 (N) 
74LS90 (N) 


NC—No internal connection (54LS90/74LS90) 

NC—make no external connection (5490A/7490A) 
(54L90/74L90) 


See page 6-36 
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8-Bit Shift Registers 

91 Serial-In, Serial-Out Gated Input 


DM54/DM74 Connection Diagrams 


_ INPUT INPUT 

Oh Qh B gnd a clock nc 
I 14 113 1 12 111 I 10 |9 |a 


Qh Qh b 


Truth Table 


Inputs 

ATt n 

Outputs 

AT t n+8 

A B 

Qh Qh 

H H 

L X 

X L 

H L 

L H 

L H 


H = high, L = low 
X = irrelevant 

t n = Relerence bit time, clock low 

t+B = Bit lime alter 8 low-to-high clock transitions 


NC NC NC V C C NC NC NC 

54L91 (W) 

INPUT INPUT 

Qh Qh A B GND CLOCK NC 



See page 6-42 


NC NC NC NC V C C NC NC 


54L91 (J); 74L91 (N) 

NC —make no external connection 


Divide-By-Twelve Counters 

92 Divide-By-Two and Divide-By-Six 

’92A, ’LS92 
Count Sequence 
(See Note C) 



Output 


Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

H 

L 

L 

L 

7 

H 

L 

L 

H 

8 

H 

L 

H 

L 

9 

H 

L 

H 

H 

10 

H 

H 

L 

L 

11 

H 

H 

L 

H 


C. Output is connected to input B. 
See page 6-36 


'92A, 'LS92, 

Reset/Count Function Table 


INPUT 

A NC Q A Q b GND Q C Qd 


Reset Inputs 

Output 

R 0(1) r O(2) 

Qd Qc q b Qa 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 



INPUT NC NC NC V cc R 0 (1) R 0 {2) 
B 


5492A (J,W) 
54LS92 (J,W) 


7492A (N) 
74LS92 (N) 
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DM54/DM74 Connection Diagrams 


4-Bit Binary Counters 
193 Divide-By-Two and Divide-By-Eight 


’93A, ’L93, ’LS93 
Count Sequence 
(See Note C) 


INPUT 

A NC Q A Qd gnd °B Qc 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H. 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

" H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 



14 

13 

12 

11 10 

9 

8 









—C 

— C 

Qa Qd q b 

> A 

Qc 

>B 

F>0(1) r 0(2) 

— 


J 





n 

2 

3 

4 5 

6 

7 


INPUT R 0( i) Ro(2) NC V C C NC NC 
B 


5493A (J,W) 
54LS93 (J,W) 


7493A (N) 
74LS93 (N) 


INPUT INPUT 

A Q A Qd GND Qc Or B 


’93A, ’L93, ’LS93 
Reset/Count Function Table 


Reset Inputs 

Output 

R 0(1) r O(2) 

Qd Qc q b Qa 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 




m 

SB 

m 

9 

8 


1 

■ 




1 

/ 


I 

1 



s 

II 



1 

n 

2 

3 4 

5 

r 1 

7 


C. Output Qa is connected to input B. 


54L93 (J,W); 74L93 (N) 

NC—No internal connection (54LS93/74LS93) 

NC—Make no external connection (5493A/7493A) 
(54L93/74L93) 


See page 6-36 
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4-Bit Shift Registers 


DM54/DM74 Connection Diagrams 


95 Parallel In/Parallel Out 
Shift Right, Shift Left 
Serial Input 


OUTPUTS CLOCK 2 OUTPUTS OUTPUTS CLOCK 2 

' -- CLOCK 1 L-SHIFT INPUT .-"-. ,-*-, L-SHIFT 

V CC Oa q B Qc q D R-SHIFT (LOAD) A Qa Ob GND Q c Q d (l0 AD) 

I™ I™ |t2 111 110 |s |8 | 14 | 13 | 12 111 | 10 U | 8 


Qa Qb Qc Qd 


SERIAL INPUT 


A B C D MODE 



Qc 

ESI 

INPUT A 


CK2 < 

SERIAL INPUT 


CK1 < 


D 



SERIAL A 
INPUT 


I 3 I 4 I s 

B C D MC 

---’ CON 

INPUTS 

5495 (J,W); 7495 (N) 


D MODE GND 
—^ CONTROL 


SERIAL B C V C C D MODE CLOCK 1 , 

INPUT '---' INPUT CONTROL R-SHIFT ; 

INPUTS 


54L95 (J,W); 74L95 (N) 


See page 6-44 


96 5-Bit Shift Register 
Asynchronous Preset 


' -“ SERIAL 

clear Qa Qb Qc gnd Qq Qe input 



CLOCK ABC Vcc D 
PRESETS PRE 

5496 (J,W); 7496 (N) 


D E PRESET 

---' ENABLE 

PRESETS 


See page 6-47 
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Logic Data Book 

4-Bit Data Selector/Storage Registers 

98 Selects 1 of 2 4-Bit Words 
Parallel In/Out 


DM54/DM74 Connection Diagrams 


,_'•__ INPUT OUTPUT WORD 

Vcc Qa Qb Qc D1 Qd clock select 



See page 6-51 


A2 A1 B1 B2 Cl C2 D2 GND 
INPUTS 

54L98 (J); 74L98 (N) 


103 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 

Truth Table 


INPUTS 

OUTPUTS 

CLR CLK J K 

Q Q 

L X X X 

H ( L L 

H | H L 

H | L H 

H | H H 

H H X X 

L H 

QO QO 

H L 

L H 

TOGGLE 

QO QO 


J1 Q1 Q1 GND K2 Q2 Q2 
1 14 I 13 I 12 111 1 10 U |e 


Q 

Q 

Q Q 

CLR 


CLR 

. CLK 

J—6- 

K 

k°lk J 


See page 5-42 

106 Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 

Truth Table 


INPUTS 

OUTPUTS 

PR 

CLR 

CLK 

J 

K 

Q 

0 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H’ 

H' 

H 

H 

1 

L 

L 

QO 

QO 

H 

H 

1 

H 

L 

H 

L 

H 

H 

1 

L 

H 

L 

H 

H 

H 

1 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

QO 

QO 


CLK 1 CLR 1 K1 V C C CLK 2 CLR 2 J 2 
54H103 (J); 74H103 (N) 


K1 Q1 Q1 GND K2 Q2 Q2 J2 



CLK 1 PR 1 CLR 1 J1 V C C CLK 2 PR2 CLR 2 
54H106 (J); 74H106 (N) 


See page 5-42 
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107 Dual J-K Master-Slave Flip-Flops with Clear 


Truth Table 

107 


DM54/DM74 Connection Diagrams 


Vcc CLR 1 CLK 1 K2 CLR 2 CLK 2 J2 


Truth Table 

LSI07A 


Inputs 

Outputs 

CLR CLK J K 

Q Q 

L X X X 

H J“L L L 

H _TL H L 

H J L L H 

H _n_ H H 

L H 

QO QO 

H L 

L H 

TOGGLE 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

i 

L 

L 

QO 

QO 

H 

1 

H 

L 

H 

L 

H 

f j 

L 

H 

L 

H 

H 

1 

H 

H 

TOGGLE 

H 

H / 

X 

X 

QO 

QO | 



J1 01 01 K1 Q2 02 GND 


See page 5-29 (107), 5-33 (LS 107A) 


54107 (J) 
54LS107A (J,W) 


74107 (N) 
74LS107A (N) 


108 Dual J-K Negative-Edge-Triggered Flip-Flops 

with Preset, Common Clear, and Common Clock 


v C c pR 1 CLR J2 PR 2 CLK K2 


Truth Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

\ 

L 

L 

QO 

QO 

H 

H 

\ 

H 

L 

H 

L 

H 

H 

1 

L 

H 

L 

H 

H 

H 

1 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

QO 

QO | 



See page 5-42 


K1 01 01 J1 02 02 GND 

54H108 (J); 74H108 (N) 


109 Dual J-K Positive-Edge-Triggered Flip-Flops 
with Preset and Clear 

Truth Table 


Inputs 

Outputs 

PR 

CLR 

CLK 

j 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

FT 

H' 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE' 

H 

H 

t 

L 

H 

QO 

QO 

H 

H 

f 

H 

H 

H 

L 

H 

H 

L 

X 

X 

QO 

QO 


See page 5-29 (109). 5-33 (LS109A) 


Vcc CLR 2 J2 K2 CLK 2 PR 2 Q2 Q2 
Il6 | IS 114 113 112 111 110 |9 


_ CLR _ 
Jk Q 




PR 

J at 


| K CLR Q f 


CLR 1 J1 K1 CLK 1 PR 1 Q1 Q1 GND 


54109 (J,W) 
54LS109 (J,W) 


74109 (N) 
74LS109 (N) 


Notes: J L = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the pulse. 
QO = the level of Q before the indicated input conditions were established. 

TOGGLE; Each output changes to the complement of its previous level on each active transition (pulse) of the clock. 

•This configuration is nonstable; that is. it will not persist when preset and clear inputs return to their inactive (high) level. 
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112 Dual J-K Negative-Edge 

Truth Table 


•Triggered Flip-Flops with Preset and Clear 


V CC CLR 1 CLR 2 CLK 2 


P -Inputs T 

PR 

CLR 

CLK 

J 

K 

L 

H 

X 

X 

X 

H 

L 

X 

X 

X 

L 

L 

X 

X 

X 

H 

H 

1 

L 

L 

H 

H 

1 

H 

L 

H 

H 

1 

L 

H 

H 

H 

\ 1 

H 

H 

« 

H 

H 

X 

X 


TOGGLE 
QO 00 


See page 5-33 (LS112A). 5-35 (S112) 



1 13 Dual J-K 

Truth Table 


to PR 2 Q2 Q2 
Vrc CLK 2 K2 J2 PR2 | 

i I . lue 111 10 U I 8 


Inputs _ 

Outputs 

PR CLK J K 

Q Q 

T >T“ X X 

H 1 L L 

H 1 H L 

H | >- H 

H 1 H H 

H H X X 

H J: 

QO QO 

H L 

L H 
toggle 

QO QO j 


See page 5-33 (LS113A). 5-35 (S113) 


1Du., j-k T, rau.K""' FI ”' 

1 common Clear, and Common Clock 


Truth Table 


Inputs 

Outputs 1 

dr CLR CLK J K 

Q cT 

t h r" x x 

H L X X X 

L L X X X | 

hhI l ^- 
H H 1 H [- 

H H 1 L ^ 

H H 1 H H 

H H H X X 

H L 

L H 

H* H- 

QO QO 

H L 

L H 

toggle 

1 QO QO 


C 



54LS114A (J,W) 
54S114 (J,W) 


Ql Q1 
74LS114A (N) 
74S114(N) 


See page 5-33 (LSI 14A). 5-35 (SI 14) 


■This configuration is ponslable; lhal is.-- 



S3 Logic Data Book 


One Shots 


i^g^D M74 Connec tion Diagrams 


Truth Table 

Inputs F 
A1A2 B ( 


I H H 


I See page 5-44 


Outputs I 

Q 

Q 

j L 

H 

L 

H 

L 

H 

L 

H 

XX 

XX 

-XL 

XX 

XX 

XX 

-XL 

XX 

' -TL 

xx 


cc NC NO C EXT c 



^ Retriggerable One Shots with Clear 

Truth Table 


X X 
H H 


H t 

H H 


Outputs 1 

2 0 

0 

~] L 

H 

L 

H 

L 

h 

L 

H 

L 

H 

-XL 

xx 

_rx 

xx 

L 

H 

xx 

XX 

XX 

XX 

-XL 

~i_r 

XX 

XX 

XL 

XX 

-TL 

XX 

xx 

XX 


42 B q 

54121 (J,WJ; 74121 (N) 


r EXT^ 

V ?C C ? T ” C C «T NC R,nt q 


41 A2 


l 3 1 4 I® Ji FT 

B ’ 82 CLR 5 GND 


54LS122 (J,W); 74LS122 | 


Notes. J L one high-level pulse “1 l~~ nno "~i i " - 

TO use Ihe internal liming resistor 0 f 54121,7^2, PUlSe ' 

4n external liming capacitor may be connected bei n' R,NT '° V CC 
or accurate repeatable pulse widths, connect an extern i EXT - a " d Rext/C EXT (positive). 

To obtain variable pulse widthc "eci an external resistor between Rr-v.wr' 

--- ■ ounect external variable resistance between R, NT or^‘" /c “ ^ 8 ™T “Pen-ci,culled. 
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123 Dual Retriggerable One Shots with Clear 


Truth Table 

123,L123A 


P Inputs 

Outputs 

A 

B 

CLR 

Q 

Q 

H 

X 

H 

L 

H 

X 

L 

H 

L 

H 

L 

| 

H 

-TL 

i_r 

1 

11 

H 

_n_ 

t_t 

♦ 

x 

X 

L 

L 

H 


DM54/DM74 Connection Diagrams 


^chxVcext 1 01 ° 2 CLR 2 82 A2 

2 



CLR 1 Q1 02 CEXT 2 REXT^2 GND 


54123 (J,W) 
54L123A (J,W) 


74123 (N) 
74L123A (N) 


Truth Table 

LS123 


f Inputs 

Outputs 

Clear 

A B 

Q 0 

L 

X x 

L H 

X 

H X 

L H 

X 

X L 

L H 

H 

L t 

_rL T_r 

H 

1 H 

_n_ t_ r 

I 

L H 

_n_ ~i_r 


u’ES'cpxt 10 20 CLR 2B 2A 



nan 


2 2REXT /GND 


c E xt c E xt 


54LS123 (J,W); 74LS123 (N) 


See page 5-46 


125 TRI-STATE® Quad Buffers 

Truth Table 


Inputs 

Output 

A 

c 

Y 

H 

L 

H 

-Jl 

L 

L 

X 

H 

Hi-Z 


i See page 5-48 


C3 A3 Y3 



Cl A1 Y1 

54125 (J,W) 
54LS125A (J,W) 


Notes: _TT_ = one high-level pulse. ~U~ one low level P ^ Rcvt/Ccyt (positive). 

An external timing capacitor may be a n externalresistor between R E XT /C EXT and W CC- 

——— rext,Ce><t a " d Vcc - 


74125 (N) 
74LS125A (N) 






Logic Data Book 

1 26 TRI-STATE- Quad Buffers 


PM54/DM74 Connection Diagrams 


I Truth Table 


Vcc C4 A4 V4 C 3 A 3 Y3 

r-Lii__I 12 In 1 10 i 9 i* 


Inputs 

Output 

A C 

Y 

H H 

H 

L H 

L 

X L 

Hi-Z 

< 

II 

> 


See page 5-48 

132 Qu; 


Quad 2-Input NAND Schmitt Triggers 


See page 5-16 

133 i3-i 


1 * ^ 


C1 vi C2 A2 


I 4 <* 6^7 


54126 (J,W) 
54LS126A (J,W) 


V CC B4 A4 


74126 (N) 
74LS126A (N) 



V1 A2 Y2 GNDi 

54132 (J,W) 74132 (N) 

54LS132 (J,W) 74LS132 (N) 


13-Input NAND Gates 


V CC M L 


: ABCDEFGHIJKLM 


K J I H 



" 8 C D B F G GND j 

54S133 (J,W); 74S133 (N) 


See page 5-4 


n Logic Data Book 

134 TRI-STATE® 12 -Input NAND Gates 


Y = ABCDEFGHiJKL . 

Output is off (disabled) when output control is high. 


DM54/DM74 Connection Diagrams 


Vcc CONTROL 


L K J I H V 



A B C D E F o on 
54S134 (J,W); 74S134 (N) 


See page 5-48 

1 35 Quad EXCLUSIVE-OR/NOR Gates 

Truth Table 


Inputs 

Output 

ABC 

Y 

L L L 

L 

L H L 

H 

H L L 

H 

H H L 

L 

L L H 

H 

L H H 

L 

H L H 

L 

H H H 

H 


Y = (A © B) © C =_ 

ABC + ABC + ABC + ABC 

See page 5-50 __ 

136 Quad EXCLUSIVE-OR Gates with 
Open-Collector Outputs 

Truth Table 


Inputs 

Output 

A B 

Y 

L L 

L 

L H 

H 

H L 

H 

H H 

L 


Y = A © B = AB +AB 


V CC B4 A4 Y4 03 C4 B3 A3 Y3 

lie I is 14 1-13 l« I" I 10 ll 


iT-mT-FTT 6 I 7 l 8 

*, B1 Y1 C1.C2 A2 B2 Y2 GND 
54S135 (J,W); 74S135 (N) 


B3 A3 Y3 



Y1 A2 Bz 


54LS136 (J,W) 
54S136 (J,W) 


74LS136 (N) 
74S136 (N) 


See page 5-52 
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138 3-t0-8 Line Decoders/Multiplexers 


DM54/DM74 Connection Diagrams 


DATA OUTPUTS 

Vcc VO VI V2 Y3 Y4 Ys Y6 

1.2 |„ | 10 | g 


Y2 

Y3 

Y4 

Y5 




Y6 

G2A 

G2B 

G1 

Y7 


See page 6-53 


vinnnnnn? 

A B C G2A G2B G1 Y7 GND 

---' ----OUTPUT 

SELECT ENABLE 


54LS138 (J,W) 
54S138 (J,W) 


74LS138 (N) 
74S138 (N) 


I 139 Dual 2-to-4 Line Decoders/Multiplexers 


ENABLE SELECT DATA OUTPUTS 
V CC 2G 2A 2B 2Y0 2Y1 2Y2 2Y3 

-I 16 l 15 I" I™ 11* 111 110 |9 


F 

A 

B 

—u-Q (T 

YO Y. Y2 

1 — 


— 

Y3 C 


See page 6-53 

140 Dual 50-0hm Line Drivers 


P I A B YO Y1 Y 2 Y3 

ENABLE GND 

SELECT DATA OUTPUTS 

54LS139 (J,W) 74LS139 (N) 

54S139(J,W) 74S139^N) ) 


V CC D2 02 NO ro 


Y = A BCD 



al NO Cl D1 Y1 
54S140 (J,W); 74S140 (N) 


See page 5-22 
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141 NIXIE 5 Driver 


— 

Input 


Output 

D 

C 

B 

A 

ON - 

L 

L 

L 

L 

0 

L 

L 

L 

H 

1 

L 

L 

H 

L 

2 

L 

L 

H 

H 

3 

L 

H 

L 

L 

4 

L 

H 

L 

H 

5 

L 

H 

H 

L 

6 

L 

H 

H 

H 

7 

H 

L 

L 

L 

8 

H 

L 

L 

H 

9 

(Over Range) 

H 

L 

H 

L 

None 

H 

L 

H 

H 

None 

H 

H 

L 

L 

None 

H 

H 

L 

H 

None 

H 

H 

H 

L 

None 

H 

H 

H 

H 

None 


DM54/DM74 Connection Diagrams 


OUTPUTS OUTPUTS 

, 5 4 GND 6 7 3 



D Vcc B 


54141 (J,W); 74141 (N) 


BCD-To-Decimal Decoders/Drivers For Lamps, Relays, MOS 

145 BCD-to decimal 


Vcc A B 


c D 9 a 7 



Q 1 2 3 4 5 6 GND 

OUTPUTS 

54145 (J,W); 74145 (N) 


See page 6-10 
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DM54/DM74 Connection Diagrams 


5% Logic D ata Book 

10-Line Decimal to 4-Line BCD Priority Encoders 

147 


V CC NC d 3 2 


1 9 A 


pm 



4 5 6 7 8 C 


See page 6-58 

8-Line-To-3-Line Octal Priority Encoders 

148 


54147 (J,W); 74147 (N) 

NC—No inlernal connection 


OUTPUTS INPUTS 


,, ~ ' --- OUTPUT 

V CC EO GS 3 2 1 0 AO 


I 16 15 14 13 12 1 


1 10 9 


EO GS 3 2 1 o 


5_6 7 El A2 


1 * 3 4 5 


« 7 8 


/ 5 6 7 El A2 A1 GND 


| See page 6-58 


1-Of-16-Data Selectors/Multiplexers 

150 


54148 (J,W); 74148 (N) 


DATA INPUTS 


DATA SELECT 


V CC 8 9 10 n 

I 24 123 122 121 120 


12 13 14 15 A B 

I 19 |l8 117 116 115 114 


E8 E9 E10 Ell E12 E13 E14 E15 A B 


E6 E5 E4 E 3 E2 El EO S W D 


See page 6-62 


I 1 l 2 I 3 l« h h |- h |io I, |, 2 ' 

6 5 4 3 2 1 Q STROBE W D GND 

r,»T« 0UT - DATA 

DATA INPUTS p UT SELECT 

54150 (J,F); 74150 (N) 






Logic Data Book 

1-0f-8 Data Selectors/Multiplexers 


DM54/DM74 Connection Diagrams 


DATA INPUTS DATA SELECT 

V CC 4 T^> 7 A B C 

Il6 1 15 1 14 1 13 12 llliolg 


D4 05 D6 D7 A B 


D2 D1 DO Y W _S 


| 2 | 3 | 4 I s I 6 I 7 r 

2 , 0 Y w STROBE GND 

DATA INPUTS OUTPUTS 


54151A (J,W) 
54LS151 (J,W) 
54S151 (J,W) 


74151A (N) 
74LS151(N) 
74S151(N) 


I See page 6-62 


Dual 4-Line To 1-Line Data Selectors/Multiplexers 

153 


STROBE A DATA INPUTS OUTPUT 

V C C 2G SELECT --'- 2Y 

I 16 115 114 13 12 11 10 1 9 


2C3 2C2 2Cl 2C0 2Y 

2G B B A A _ 


1G B B A A 

1C3 1C2 1C1 ICO 1Y 


"OUTPUT GND 


1G SELECT DATA INPUTS 1Y 


54153 (J,W) 
54LS153 (J,W) 
54S153 (J,W) 


74153 (N) 
74LS153 (N) 
74S153 (N) 
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4-Lme to 16-Line Decoders/Demultiplexers 

154 


DM54/DM74 Connection Diagrams 


|24|23 22 21 20 19 


OUTPUTS 

I™_k |l6 115 I 14 I 13 


A B C D G2 


12 3 4 



. 

! 1 


[ 

r 1 

2 

3 

4 

5 

6 

7 


G2 G1 15 14 13 12 

11 

5_ 6 7 8 9 io 


8 I 9 110 111 112 

" GND 


See page 6-71 

Decoders/Demultiplexers 

Dual 2- to 4-line decoder 
Dual 1- to 4-line demultiplexer 
3- to 8-line decoder 
1- to 8-line demultiplexer 

| 155 Totem-pole outputs 

156 Open-collector outputs 


54154 (J,F) 
54L154A (J,F) 
54LS154 (J,W) 


74154 (N) 
74L154A (N) 
74LS154 (N) 


SELECT OUTPUTS 

DATA STRB INPUT ----, 

V CC 2C 2G A 2Y3 2Y2 2Y1 2Y0 

I 16 |l5 114 113 112 111 110 | 9 


1 2J3_ 2Y2 2Y1 2Y0 

2G2C B B A A 




-- 1 T 1_1_ 

1G 1C B B A A 

1 

- X 

1Y3 1Y2 1Y1 1Y0 


DATA STRB SELECT 1Y3 1Y2 1Y1 1Y0 GND 

1C 1G INPUT -_ _ 


54155 (J,W) 
54LS155 (J,W) 

54156 (J,W) 
54LS156 (J,W) 


74155 (N) 
74LS155 (N) 

74156 (N) 
74LS156 (N) 
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DM54/DM74 Connection Diagrams 


Quad 2- To 1-Line Data Selectors/Multiplexers 

157 Noninverted data outputs 

158 Inverted data outputs 


See page 6-78 


Synchronous 4-Bit Counters 

160 Decade, direct clear 

161 Binary, direct clear 

162 Decade, synchronous clear 

163 Binary, synchronous clear 


See page 6-82 



SELECT 1A IB 1Y 2A_ JB 2Y GND 
INPUTS OUTPUT INPUTS OUTPUT 


54157 (J,W) 
54L157A (J,W) 
54LS157 (J,W) 
54S157 (J,W) 
54LS158 (J,W) 
54S158 (J.W) 


74157 (N) 
74L157A (N) 
74LS157(N) 
74S157(N) 
74LS158(N) 
74S158(N) 


OUTPUTS 

-’- ENABLE 

Vcc OUTPUT Qa Qb q C q D t L0AD 


RIPPLE 

CARRY 


15 


14 


13 


12 


11 


10 


RIPPLE Q A Ob QC °D ENABLE 
CARRY T 

OUTPUT 

CLEAR LOAD 


CK 

-4— 


ENABLE 
D P 


|1 | 2 13 | 4 | 5 

CLEAR CLOCK ABC 


9 


DATA INPUTS 


D ENABLE GND 
_' P 


54160A (J,W) 
54LS160A (J,W) 
54S160 (J,W) 
54161A (J,W) 
54LS161A (J,W) 
54S161 (J,W) 
54162A (J,W) 
54LS162A (J,W) 
54S162 (J,W) 
54163A (J,W) 
54LS163A (J,W) 
54S163 (J,W) 


74160A (N) 
74LS160A (N) 
74S160 (N) 
74161A (N) 
74LS161A (N) 
74S161 (N) 
74162A (N) 
74LS162A (N) 
74S162(N) 
74163A (N) 
74LS163A (N) 
74S163 (N) 
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Inputs 

Outputs 

Clear 

Clock 

A 

B 

Qa 

Qb 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

°H0 

H 

t 

H 

H 

H 

QAn 

QGn 

H 

t 

L 

X 

L 

QAn 

QGn 

H 

♦ 

X 

L 

L 

QAn 

QGn 
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8-Bit Parallel Output Serial Shift Registers 
164 Asynchronous clear 


Truth Table 


- high level (steady slate), L = low level (steady state) 

X - irrelevant (any input, including transitions) 
f = transition from low to high level. 

°A0' Q B0- q H 0 = ,he level of Q A> Q B , or Q H , respectively, before the indicat- 
' ed steady-state input conditions were established. 

Q An- °Gn = lhe level of Q A or Q G before the most-recent f transition of the 
clock; indicates a one-bit shift. 


See page 6-95 


Parallel-Load 8-Blt Shift Registers With 
Complementary Outputs 

165 


Truth Table 


Inputs 

Internal 

Outputs 

Output 

Qh 

Shift/ 

Load 

Clock 

Inhibit 

Clock 

Serial 

Parallel 

A.. H 

Qa Qb 

L 

H 

H 

H 

H 

X 

L 

L 

L 

H 

X 

L 

t 

t 

X 

X 

X 

H 

L 

X 

a. . .h 

X 

X 

X 

X 

a b 

Qao Qbo 
^ QAn 

L QAn 
Qao Qbo 

h 

Qho 

QGn 

QGn 

Qho 


DM54/DM74 Connection Diagrams 


OUTPUTS 


V CC °H Qg Of Qe clear clock 


12 


11 


10 


Oh Qg Qf 


Qe clear 

ck <J—i 

Qa Qb Qc Qd 


* B Qa_ 

SERIAL INPUTS 


°B Qc Qd gnd 


OUTPUTS 


54164 (J,W) 
54L164A (J,W) 
54LS164 (J,W) 


74164 (N) 
74L164A (N) 
74LS164(N) 


PARALLEL INPUTS 

CL0CK -- SERIAL OUTPUT 


VCC INHIBIT D 


15 


B A INPUT 0 H 


CLOCK D 
INHIBIT 
SHIFT/ 
LOAD 

CK 


A SERIAL 
IN 

Qh 


H Q H 


SHIFT/ CLOCK E 
LOAD -— 


PARALLEL INPUTS 


H OUTPUT GND 
°H 


54165 (J,W) 
54L165A (J,W) 
54LS165 (J,W) 


74165 (N) 
74L165A (N) 
74LS165 (N) 
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DM54/DM74 Connection Diagrams 


8-Bit Shift Registers 

166 Parallel/serial input 
Serial output 


PARALLEL PARALLEL INPUTS 
SHIFT/ INPUT OUTPUT-— 

V C C LOAD H Qh g 

112 111 I 10 la 


E CLEAR 


15 


14 


13 


SHIFT/ H Qr G f E 

LOAD 

SERIAL CLEAR jO-r 

INPUT 

CLOCK CK 

ABC D INHIBIT A 


SERIAL A 
INPUT 


PARALLEL INPUTS 


C D CLOCK CLOCK GND 
.-- INHIBIT 


54166 (J) 
54LS166 (J,W) 


74166 (N) 
74LS166 (N) 


See page 6-102 


4-Bit Up/Down Synchronous Counters 
168 Decade 


169 Binary 


OUTPUTS 

_* -- ENABLE 

Vcc OUTPUT Qa °B °C °D t load 


RIPPLE 

CARRY 



RIPPLE Qa °b q c q d enable 
CARRY T 


OUTPUT 
UP/DOWN 
CK A 

-A _ t 


LOAD 

enable 


D P 

-I—7“ 


U/D CK 


DATA INPUTS 


D ENABLE GND 
P 


54LS168A (J,W) 
54LS169A (J,W) 


74LS168A(N) 
74LS169A(N) 


See page 6-106 
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DM54/DM74 Connection Diagrams 


Hex D-Type Flip-Flops 

174 Single rail outputs 

Common direct clear 


Truth Table 

(Each Flip-Flop) 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant 

\ = transition from low to high level 
Qq = the level of Q before the indicated 
steady-state input conditions were es¬ 
tablished. 


Vcc 6Q 6D 5D 5Q 4D 4Q CLOCK 
116 I IS 114 I 13 I 12 111 |10 19 



CLEAR IQ ID 2D 2Q 3D 3Q GND 


54174 (J,W) 
54LS174 (J,W) 
54S174 (J,W) 


74174 (N) 
74LS174 (N) 
74S174 (N) 


Quad D-Type Flip-Flops 

175 Complementary outputs 

Common direct clear 


Truth Table 

(Each Flip-Flop) 
Inputs 

Clear Clock 


Outputs 


H 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant 

| = transition from low to high level 
Qq = the level of Q before the indicated 
steady-state input conditions were estab¬ 
lished. 


Vcc 4Q 40 40 30 30 30 CLOCK 

116 | IS I 14 113 | 12 l 11 110 l 9 




IQ IQ ID 2D 2Q 2Q GND 


54175 (J,W) 
54LS175 (J,W) 
54S175 (J,W) 


74175 (N) 
74LS175(N) 
74S175(N) 


See page 6-122 


3-47 











53 Logic Data Book 

Presettable Counters/Latches 

176 Decade (Bi-quinary) 

177 Binary 

Truth Tables 

Decade (BCD) 

(See Note A) 



Output 


< 

o 

ffi 

o 

o 

o 

a 

o 

0 

L L L L 

1 

L L L H 

2 

L L H L 

3 

L L H H 

4 

L H L L 

5 

L H L H 

6 

L H H L 

7 

L H H H 

8 

H L L L 

9 

H L L H 


Bi-Quinary (5-2) 
(See Note B) 



Output 


Qa 

Qd 

QC 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


H = high level, L = low level 

Note A: Oulpul Q A connected to clock-2 input. 

Note B: Output Qq connected to clock-1 input. 

See page 6-126 


Truth Table 

(See Note A) 


DM54/DM74 Connection Diagrams 



Output 


Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


DATA INPUTS 

- -- pi nr* 

Vcc CLEAR Q d D B Q b i 
|l4 113 112 111 110 |9 18 


CLEAR Qq D B Qg 


CLOCK 
1 * 
CLOCK 
2 


°C C A Q A 


I 1 I 2 T7TTT 

COUNT/ Q C C A Q a CLOCK GND 
LOAD 2 


H = high level, L = low level 

Note A: Oulpul connected to clock-2 inpul. 


DATA INPUTS 


54176 (J) 

54177 (J) 


74176 (N) 
74176 (N) 


9-Bit Odd/Even Parity Generators/Checkers 

180 

Truth Table 


Inputs 

Outputs 

Even 

Odd 

2 

Even 

S 

Odd 

H 

L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

H 

H 


2 of H’s at _ _ 

A thru H EV6n 0dd 

Even H L 

Odd H L 

Even L H 

Odd L H 

X H H ~ 

X 1 L [ L 

H = higlrlevet, L = low level, X - irrelevant 
See page 6-132 


V CC F E D C B A 

114 13 12 11 10 9 8 

I F E D C B I 


EVEN ODD Z v 
H INPUT INPUT EVEN ODD 


PTTTTTT 

G H EVEN ODD Z EVEN Z ODD GND 

'---- INPUT INPUTOUTPUT OUTPUT 

INPUTS 

54180 (J,W); 74180 (N) 
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Arithmetic Logic Units/Function Generators 

181 16 Arithmetic operations 

16 Logic functions 


INPUTS OUTPUTS 


nr 

■ 

1 

■ 

■ 

9 


9 

Kw 


B F 

14 

H 



1 

■ 

■ 

■ 

■ 

9 

9 

9 

9 


1 




A1 B1 A2 B2 A3 B3 G C n +4 P A B 

BO F3 

AO S3 S2 SI SO C n H FO FI F2 






9 

9 

■ 

9 

9 

1 



r - 

0 

2 

0 

3 

J3 

4 

2 

5 

1 S 

i 

■ 

■ 

■ 

H 

1 M 11 


INPUTS OUTPUTS 

54181 (J) 74181 (N) 

54S181 (J) 74S181 (N) 


See page 6-135 


Look-Ahead Carry Generators 



182 


Truth Table 

For G Output 


inputs 

Output 

G3 

G2 

G1 

GO 

P3 

P2 

PI 

G 

L 

X 

X 

X 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

L 

X 

L 

X 

X 

X 

L 

L 

L 

L 

L 


All other combinations 


H 


H = high level, L = low level. X = irrelevanl 

Any inputs not shown in a given table are irrelevant with respect to that output. 


For P Output 



Inputs 

Output 


P3 P2 PI PO 

— P 


L L L L 

L 


All other 
combinations 

H 


See page 6-144 


INPUTS OUTPUTS 

VcC P 2 ^2 C n C n +x C n+y G C n+Z 


j 

16 

15 

14 

13 

12 

11 

10 

9 



1 


_ 



_ 

L 

— 


—O 

P2 G2 C n C n+X C n +y G 

G1 c n+z 

PI GO PO G3 P3 P 

1 

P 

5 



7 

L 



1 

2 

3 

4 

5 

6 

7 

8 


PI GO PO G3 P3 P GND 

---" OUT- 

INPUTS PUT 

54S182 (J,W); 74S182 (N) 
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Code Converters 


DM54/DM74 Connection Diagrams 


Cascadeable to N-Bits 

184 BCD'to-Binary 

185 Binary-to-BCD 


BINARY SELECT 

ENABLE -‘-. OUTPUT 

V CC G E D C B A Y8 

lie I 15 114 113 112 111 110 |g 


G E D C B A 


Y2 Y3 Y4 Y5 Y6 Y7 


Y ' Y 2 Y3 Y4 Y5 Y6 Y7 GND 


See page 6-M8 


54184 (J,W) 
54185A (J,W) 


74184 (N) 
74185A (N) 


Synchronous Up/Down Counters 

190 BCD 


191 Binary 


INPUTS OUTPUTS INPUTS 

DATA RIPPLE MAX/ DATA DATA 

Vcc A CLOCK CLOCK MIN LOAD C D 

_li® 1 15 1 14 1 13 112 111 |lo |g 


V RIPPLE MAX/ LOAD C 
CK CLOCK MIN 


OB Qa G DN/UP Q c Q d 


DATA 0 B Q a ENABLE DOWN/ Q c Q D QND 
B _ G UP 

INPUT OUTPUTS INPUTS OUTPUTS 


See page 6-154 


54190 (J,W) 
54LS190 (J,W) 

54191 (J,W) 
54LS191 (J,W) 


74190 (N) 
74LS190(N) 

74191 (N) 
74LS191(N) 






Logic Data Book 


DM54/DM74 Connection Diagrams 


Synchronous Up/Down Dual Clock Counters 

192 BCD with clear 

193 Binary with clear 


INPUTS 


INPUTS 


OUTPUTS 


DATACLEAR 
V CC / A 


LOAD DATA DATA 
BORROW CARRY £ . 

14 




A CLEAR CARRY 

BORROW LOAD 


COUNT COUNT 
DOWN UP 

°B °A A A °C 


Qd 


DAtX Qb 0a COUNT COUNT Qc Qd 

B ' DOWN UP '-„-- 

--" OUTPUTS 


GND 


See page 6-161 


INPUT OUTPUTS 

54192 (J,W) 
54L192 (J,W) 
54LS192 (J,W) 

54193 (J,W) 
54L193 (J,W) 
54LS193 (J,W) 


INPUTS 


74192(N) 
74L192 (N) 
74LS192 (N) 
74193 (N) 
74L193 (N) 
74LS193 (N) 


4-Bit Bidirectional Universal Shift Registers 

194 


Truth Table 


Vec °A q b 
116 I IS 114 


Q C 0 D CLOCK SI SO 
113 112 111 I 10 I 9 


Inputs 


Left Right 


Outputs 


Oa 

°B 

Qc 

°D 

L 

L 

L 

L 

°AO 

q B0 

°co 

Q D0 

a 

b 

c 

d 

H 

QAn 

°Bfi 

QCn 

L 

°An 

Q Bn 

QCn 

°Bn 

QCn 

Qon 

H 

°Bn 

°Cn 

ODn 

L 

q A0 

°B0 

Q C0 

°DO 



H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 

| = transition from low to high level 

a. b, c, d = the level of steady-state input at inputs 

A, B, C, or D, respectively. 

q ao . °bo- q co- q do- = the level of °a- q b- Qc. 

or Qq, respectively, before the indicated steady- 
state input conditions were established. 

QAn- QBn- Q Cn- QDn = » he level ol °A- °B. Q C. 
respectively, before the most-recent f transition of 
the clock. 


See page 6-169 


CLEAR SHIFT A 
RIGHT 

SERIAL PARALLEL INPUTS 
INPUT 

54194 (J,W) 

54LS194A (J,W) 

54S194 (J,W) 


74194 (N) 
74LS194A (N) 
74S194 (N) 
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4-Bit Parallel-Access Shift Registers 

195 


DM54/DM74 Connection Diagrams 


OUTPUTS 


-^ SHIFT/ 

V CC Qa Qb Qc Qd Qd clock load 

I 16 


Truth Table 


Inputs 


Shift/ 

Load 


H - high level (steady statu) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
f = transition from low to high level 
a, b, c, d = the level ol steady-state input at inputs A, B, 
C, or D, respectively. 

°AO- °B0' Q C0- Q 00- = ,h0 level of Q A , Q 0 , Q c , 0 r 
Qq. respectively, before Ihe indicated steady-state in¬ 
put conditions were established. 

°An- QBn- Q Cn = ,he *®vel of Q A , Q B , Q c . respective¬ 
ly. before the most-recent transition of the clock. 

See page 6-174 



Outputs 

Parallel 

°A 

°B 

Qc 

Qd 

°D 

B 

C 

D 

X 

X 

X 

L 

L 

L 

L 

H 

b 

c 

d 

a 

b 

c 

d 

d 

X 

X 

X 

°A0 

°B0 

°co 

°D0 

°D0 


X 

X 

°AO 

°A0 

°Bn 

°Cn 

Orn 


X 

X 

L 

°An 

a Bn 

QCn 

Q r„ 


X 

X 

H 

°An 

°Bn 

QCn 

°Cn 


X 

X 

QAn 

^An 

°Bn 

Q Cn 

QCn 


15 


14 


13 


12 


11 


10 


Qa Qb Qc Qd Qd 

clear 

J K A B c 


CK 

SHIFT/ 

LOAD 


1 

CLEAR J K A 
SERIAL INPUTS 

54195 (J,W) 
54LS195A (J,W) 
54S195 (J,W) 


9 


7 I 8 

GND 


PARALLEL INPUTS 


74195 (N) 
74LS195A (N) 
74S195 (N) 


Presettable Counters/Latches 

196 Decade/Bi-qufnary 

197 Binary 


DATA INPUTS 

V CC CLEAR Qq D B 


14 


13 




CLOCK 

Qb 1 


12 


11 


10 


CLEAR 

Qd 

D 

B 

Qb 

COUNT/ 




clock 

LOAD 




i < 





CLOCK 

Qc 

c 

A 

Qa 

2 

A 




See page 6-126 


COUNT/ Qc C A 

LOAD --.-- 

DATA INPUTS 

54196 (J,N) 

54LS196 (J,W) 
54S196 (J,W) 

54197 (J) 

54LS197 (J,W) 

54S197 (J,W) 


Qa CLOCK GND 
2 


74196 (N) 
74LS196 (N) 
74S196 (N) 

74197 (N) 
74LS197 (N) 
74S197 (N) 
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8-Bit Bidirectional Universal Shift Registers 

198 


DM54/DM74 Connection Diagrams 


SHIFT 

LEFT 

SERIAL INPUT INPUT INPUT INPUT 

V C C SI INPUT H Qh G Qg F Qf E Qe CLEAR 

I 24 1 23 1 22 1 21 I 20 1 19 1 18 I 17 |l6 | 15 | 14 |l3 


SI L H Qr G Qg f Q F e °E 


R A Qa B Qb C Qc P Go 


> |a 13 ]4 I S |6 17 |8 |9 |10 |l1 | « 

SO SHIFT INPUT Q* INPUT Qb INPUT Qc INPUT Op CLOCK GND 
RIGHT A B C D 

SERIAL 
INPUT 


See page 6-178 

8-Bit Bidirectional Universal Shift Registers 

199 J-K serial inputs 


54198 (J); 74198 (N) 


SHIFT/INPUT INPUT INPUT INPUT 

Vcc LOAD H Qh G Qg F Of E Qe CLEAR CLOCK 

124 123 122 121 I 20 119 I 18 |l7 |l6 115 114 |l3 


shift/ h Qh g Qg f Qp e Qe clear 

LOAD 


CLOCK 

j a Qa b Qb c Qc d Qd inhibit 


“F FFF F F F I 8 F I 10 I 11 I 12 

K J INPUT Qa input Qb input Qc INPUT Qp CLOCK GND 
. A B C D INHIBIT 

SERIAL INPUTS 


54199 (J); 74199 (N) 


See page 6-178 
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221 


Dual One Shots with Schmitt-Trigger Inputs 


Truth Table 


Inputs 

Outputs 

Q Q 

Clear A B 

L XX 

X H X 

X XL 

H L f 

H, | H 

t L H 

L H 

L H 

L H 

_n_ i_r 

-n_ i_r 

-TL T_T 


See page 5-44 


Octal Buffers/Line Drivers/Line Receivers 
240 Inverted TRI-STATE® Outputs 


See page 5-53 


Octal Buffers/Line Drivers/Line Receivers 
241 Noninverted TRI-STATE Outputs 


See page 5-53 


r ext/ 

V CC C E XT 1 C EXT 1 Q1 



A1 B1 CLR 1 Q1 02 C E xy 2 R E xt/ GND 

c EXT2 

54LS221 (J,W); 74LS221 (N) 


V CC 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



M | 2 13 | 4 | 5 |e [7 fs [9 fitT 

1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 


54LS240 (J) 
54S240 (J) 


74LS240 (N) 
74S240 (N) 


V CC 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

_|20|i9|i8|i 7 Il6 115 Il4 113 12 111 



I 1 I 2 I 3 M |5 |6 17 18 19 | 10 

1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 


54LS241 (J) 
54S241 (J) 


74LS241 (N) 
74S241 (N) 
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Quadruple BUS Transceivers 
242 Inverted TRI-STATE® Outputs 


Vcc GBA NC IB 2B 3B 4B 



See page 5-57 


GAB NC 1A 2A 3A 4A GND 

54LS242 (J) 74LS242 (N) 

54S242 (J) 74S242 (N) 

NC—No internal connection 


Quadruple Bus Transceivers 

243 Noninverted TRI-STATE Outputs 


Vcc GBA NC IB 2B 3B 4B 



See page 5-57 


GAB NC 1A 2A 3A 4A GND 

54LS243 (J) 74LS243 (N) 

54S243 (J) 74S243 (N) 

NC—No internal connection 


Octal Buffers/Line Drivers/Line Receivers 


244 Noninverted TRI-STATE Outputs 


1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 


See page 5-53 


54LS244 (J) 
54S244 (J) 


74LS244(N) 
74S244 (N) 
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Octal Bus Tranceivers 

245 Noninverted TRI-STATE® Outputs 


DM54/DM74 Connection Diagrams 


ENABLE 

VCC G B1 B2 B3 B4 B5 B6 B7 B8 
120 1 19 lie 1 17 I 16 1 15 1 14 I 13 I 12 111 


WWW WWW 




See page 5-60 

BCD-to-Seven-Segment Decoders/Drivers 

247 Active-Low, Open-Collector, 

15-V Outputs 


i 1 i 2 i 3 i 4 I s i 6 i 7 i 8 i 9 r 

DIR A1 A2 A3 A4 A5 A6 A7 A8 GND 
54LS245 (J); 74LS245 (N) 


OUTPUTS 

Vcc f 9 a bed 




f 

9 

a b c 

Bl/ 

d e 

B 

C 

LT RBO RBI 

D A 


See page 6-184 

BCD-to-Seven-Segment Decoders/Drivers 

248 Internal Pull-Up Outputs 

249 Open-Collector Outputs 


B C LAMP RB RB D A GND 

" " ' TEST OUT- IN- s ---' 

INPUTS pUT puT INPUTS 

54LS247 (J,W); 74LS247 (N) 




OUTPUTS 

2 



B C LAMP RB RB D A GND 

' v ' TEST OUT- IN- "---' 

INPUTS PUT puT INPUTS 


See page 6-184 


54LS248 (J,W) 
54LS249 (J,W) 


74LS248 (N) 
74LS249(N) 
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Data Selectors/Multiplexers 


251 True and Inverted TRI-STATE® Outputs 


Truth Table 


Inputs 

Outputs 

Select 

Strobe 


W 

C 

B 

A 

S 


X 

X 

X 

H 

Z 

Z 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = high logic level, L = low logic level 
X = irrelevant, Z = high impedance (oil) 

DO, D1.. D7 = the level of the respective D input 


See page 6-190 


DATA INPUTS 


DATA SELECT 


Vcc 4 



54251 (J,W) 
54LS251 (J,W) 
54S251 (J,W) 


74251 (N) 
74LS251 (N) 
74S251 (N) 


Dual Data Selectors/Multiplexers 

253 TRI-STATE Outputs 


Truth Table 


Select 

Inputs 

Data Inputs 

Output 

Control 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 


K9 

H 

X 

X 

X 


Z 


u 

w 

; W 

X 

X 


L 


m 

H 

X 

X 

X 


H 

L 

H 

X 


X 

X 


L 

L 

H 

X 

H 

X 

X 


H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Address inputs A and B are common to both sections. 

H = high level, L = low level. X = irrelevant, Z = high impedance (off) 


See page 6-194 


OUTPUT 

CONTROL A DATA INPUTS OUTPUT 


Vcc 2G SELECT ✓---- 2Y 



OUTPUT B --OUTPUT GND 

CONTROL SELECT DATA INPUTS 1Y 


1G 

54LS253 (J,W) 74LS253 (N) 

54S253 (J,W) 74S253 (N) 


Quad Data Selectors/Multiplexers 
257 Noninverted TRI-STATE Outputs 


Truth Table 


Inputs 

Output Y 

Output 

Control 

Select 

A 

B 

’LS257A 

’S257 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


H = high level, L = low level, X = irrelevant, Z = high impedance, (off) 
See page 6-197 


OUTPUT INPUTS OUTPUT INPBTS OUTPUT 
VCC C0NTR0L4A 48 4Y 3A 3B 3Y 


lie 

15 

14 

13 

12 

11 

10 

9 

r 


) _ 





L 




p 

G 4A 4B 4Y 3A 3B 

S 3Y 

1A IB 1Y 2A 2B 2Y 







_ 

I 


n 

2 

3 

4 

5 

6 


8 


SELECT 1A 

INPUTS 
54LS257B (J,W) 
54S257 (J,W) 


IB 1Y 2A 

OUTPUT 


2B 2Y GND 
OUTPUT 


INPUTS 

74LS257B (N) 
74S257 (N) 
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DM54/DM74 Connection Diagrams 


Quad Data Selectors/Multiplexers 
258 Inverted TRI-STATE® Outputs 

Truth Table 


Inputs 

Output Y 

Output 

Control 

Select 

A 

B 

’LS258A 

’S258 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


H - high level, L - low level, X = irrelevant, Z = high impedance, (oil) 


See page 6-197 


OUTPUT INPUTS OUTPUT 'NPUTS OUTPUT 
Vcc CONTROL 4A 4B 4Y 3/T^~3B 3Y 



54LS258B (J,W) 
54S258 (J,W) 


74LS258B (N) 
74S258 (N) 


Eight-Bit Addressable Latches 

259 

Truth Table 


Inputs 

Output of 
Addressed 
Latch 

Each 

Other 

Output 

Function 

Clear 

G 

H 

L 

D 

Qio 

Addressable Latch 

H 

H 

Qio 

Qio 

Memory 

L 

L 

D 

L 

8-Line Demultiplexer 

L 

H 

L 

L 

Clear 


Latch Selection Table 


Select Inputs 

Latch 

Addressed 

C 

B 

A 

L 

L 

L 

0 

L 

L 

H 

1 

L 

H 

L 

2 

L 

H 

H 

3 

H 

L 

L 

4 

H 

L 

H 

5 

H 

H 

L 

6 

H 

H 

H 

7 


H = high level, L = low level 
D = the level at the data input 

QjO = the level of Qj (i = 0, 1.. .7, as appropriate) before the indicated 
steady-state input conditions were established. 


See page 6-201 


EN- DATA 


OUTPUTS 


V C C CLEAR ABLE IN Q7 Q6 Q5 Q4 



54LS259 (J,W) 
54259 (J,W) 


74LS259(N) 
74259 (N) 
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53 Logic Data Book 

266 Quad EXCLUSIVE-NOR Gates with Open-Collector Outputs 


Truth Table 


Inputs 

A B 

Output 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 


Y = A© B = AB + AB 


See page 5-52 


Quad S-R Latches 

279 


Truth Table 


Inputs 

St R 

Output 

Q 

H 

H 

Qo 

L 

H 

H 

H 

L 

L 

L 

L 

H* 


H = high level 
L = low level 

Q 0 = the level of Q before the indicated input conditions were established. _ 
•This output level is pseudo stable; that is, it may not persist when the S and R 
inputs return to their inactive (high) level. 
fFor latches with double S inputs: 

H = both S inpute high 
L = one or both S inputs low 

See page 5-63 


9-Bit Odd/Even Parity Generators/Checkers 
280 N-Bit Cascadeable 


Truth Table 


Number of Inputs A 
Thru 1 That Are High 

Outputs 

Z Even Z Odd 

0, 2, 4, 6, 8 

1, 3, 5, 7, 9 

H L 

L H 


H = high level, L = low level 


See page 6-204 




INPUTS 


Vcc F E D C B A 

114 1 13 1 12 1 11 110 U | b 


F E D C B 

G AH 

z z 

H I EVEN ODD 


I 1 I 2 I 3 . ■ 

G H NC 1 2 2 GND 

'---' INPUT EVEN ODD 

INPUTS -.-' 

OUTPUTS 

54S280 (J,W); 74S280 (N) 


3-59 




Logic Data Book 

4-Bit Binary Full Adders 

283 

Truth Table 


L H L 
H H L 
L L H 
H L H 


H H H 
H L L 
H L L 
H H L 


H H H H 


L L L H 
H H L H 
H H L H 
H L H H 


H H H I H 


H = high level, L = low level 

Note: Input conditions at A1. B1. A2. B2. and CO are used to determine outputs 
21 and 22 and the value of the internal carry C2. The values at C2. A3, B3, A4. 
and B4 are then used to determine outputs 23, 24, and C4. 

See page 6-21 


4-Bit Decade Counters 

290 Divide-by-Two and Divide-by-5 


DM54/DM74 Connection Diagrams 


Vcc B3 A3 23 A4 B4 24 C4 



B3 

A3 

23 

A4 

B4 

24 

22 





C4 

B2 

A2 

21 

A1 

B1 

CO 



54LS283 (J,W) 
54S283 (J,W) 


74LS283 (N) 
74S283 (N) 


OUTPUTS 

INPUT INPUT --"-- 

V CC R 0(2) R0(1) B A O a Q d 

[ 14 | 13 I 12 111 | 10 U | 8 


R 0<2) r 0(1) b * 

— R 9(i) Qd- 

r 9(2) Qc Ob 

v I 2 I 3 I 4 I s | 6 f 7 

r 9(1) NC r 9(2) Oc Ob nc gnd 

OUTPUTS 

54LS290 (J,W); 74LS290 (N) 

NC—no internal connection 


See page 6-207 
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4-Bit Binary Counters 

293 Divide-by-Two and Divide-by-Eight 


DM54/DM74 Connection Diagrams 


INPUT INPUT „___. 

V CC r 0(2) r 0(1) b A Qa Qd 

114 113 112 111 110 19 | 8 


| r 0 ( 2 ) r 0 ( 1 ) 


See page 6-207 

Quad 2-Input Multiplexers With Storage 

298 

Truth Table 


Inputs 

Outputs 

Word Clock 
Select 

Qa Qb Qc Qd 

L 1 

H ( 

X H 

al bl cl dl 

a2 b2 c2 d2 

Qao Qbo Qco Qdo 


H = high level (steady state) 

L = low level (steady state) 

X = irrelevant (any input, including transitions) 
l = transition from high to low level 

at, a2, etc. = the level ol steady-state input at A1. A2, etc. 
q ao . Q bo . e,c - = ,he level of Qa. q B. e,c - en,e [ ed on ,he most-recent J transi¬ 
tion of the clock input. 

See page 6-211 


8-Bit Bidirectional Universal Shift/Storage Registers 

299 TRI-STATE® Outputs 


P I 2 I 3 I 4 I 5 I® I' 

NC NC NC Qc Ob NC GND 

OUTPUTS 

54LS293 (J,W); 74LS293 (N) 

NC—no internal connection 


0UT ? UTS WORD INPUT 

vqq Qa Qb Qc Qd clock select ci 

I 16 I 15 I 14 I 13 I 12 | 11 1 10 1 9 


Qa 

Qb 

Qc 

Qd 

V 

CK 

WS 

B2 





Cl 

A2 

A1 

Bl 

C2 

D2 

Dl 


I' | 2 I 3 | 4 I 5 | 6 I 7 I 8 

B 2 A 2 Ai Bi C 2 D 2 Di GND 
DATA INPUTS 

54LS298 (J,W); 74LS298 (N) 


SHIFT SHIFT 

LEFT RIGHT 

V C C SI SL Qh H/Q H F/Q F D/Op B/QbCLOCK SR 

I 20 I 19 I 18 I 17 I 16 I 15 I 14 | 13 | 12 |l1 


si sl q h h/q h f/q f d/q d b/q b 

SO SR - 

G G/Qq E/Qe C/Q C A/Qa Qa CLEAR 


See page 6-214 


\2 | 3 I 4 | 5 | 6 | 7 J_8 |9 | 10 

SO G1 G2 G/Qq E/Q E C/Qc A/Q A Qa CLEAR GND 


OUTPUT 

CONTROLS 


54S299 (J); 74S299 (N) 
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Dual 4-Line-to-1-Line Data Selectors/Multiplexers 
352 Inverting Version of ’LS153 


See page 6-220 

Dual 4-Line-to-1-Line Data Selectors/Multiplexers 

353 TRI-STATE® Outputs 

Inverting Version of ’LS253 


See page 6-222 


365 TRI-STATE Hex Buffers 


DM54/DM74 Connection Diagrams 


STROBE A 
Vcc 2G SELECT, 


DATA INPUTS OUTPUT 

-*-^ 2Y 


16 15 14 13 12 11 10 9 


2C3 2C2 2C1 2C0 2Y 

2G B B A A 


Jig b b a a 

I 1C3 1C2 1C1 ICO 1Y 


STROBE B v - 

1G SELECT DATA INPUTS 




“~~“ 

4 

5 

6 


54LS352 (J,W); 74LS352 (N) 


OUTPUT 
CONTROL A 
Vcc 2G SELECT ✓ 


DATA INPUTS OUTPUT 

-*-2Y 


M6 15 14 13 12 11 10 9 


2C3 2C2 2C1 2C0 2Y 

2G B B A A 


1 1G B B A A 

1C3 1C2 1C1 ICO 1Y 



zq 



3 


5 

6 


OUTPUT B '---- 0UTPI 

CONTROL SELECT DATA INPUTS 1Y 

1G 

54LS353 (J,W); 74LS353 (N) 


Truth Table 


Inputs 


G1 G2 A 

Y 

H X X 

Z 

X H X 

Z 

L L H 

H 

L L L 

L 


Vcc <32 A6 Y6 A5 Y5 A4 Y4 
I 16 I 15 I <4 113 112 111 110 |g 



<31 A1 Y1 A2 Y2 A3 Y3 GND 


54365 (J,W) 
54LS365A (J,W) 


74365 (N) 
74LS365A (N) 
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DM54/DM74 Connection Diagrams 


366 TRI-STATE® Hex Inverting Buffers 


Truth Table 


Inputs 

Output 

Y 

G1 G2 A 

H X X 

Z 

X H X 

z 

L L H 

L 

L L L 

H 


See page 5-64 



54366 (J,W) 
54LS366A (J,W) 


74366 (N) 
74LS366A (N) 


367 TRI-STATE Hex Buffers 


Truth Table 


Inputs 

Output 

Y 

G 

A 

H 

X 

Z 

L 

H 

H 

L 

L 

L 


See page 5-64 


368 TRI-STATE Hex Inverting Buffers 


Truth Table 



Inputs 

Output 

Y 

G A 


H X 

Z 


L H 

L 


L L 

H 

See page 5-64 



Vcc 02 A6 Y6 A5 



54367 (J,W) 
54LS367A (J,W) 


74367 (N) 
74LS367A (N) 


Vcc 02 


Y6 A5 Y5 A4 



54368 (J,W) 
54LS368A (J,W) 


74368 (N) 
74LS368A (N) 


3-63 











Logic Data Book 


Quad 2-Input Exclusive-OR Gates 


DM54/DM74 Connection Diagrams 


Positive Logic: 

Y = A © B = AB + AB 


V CC 4B 4A 4Y 3Y 3B 3A 

114 I 13 I 12 111 | 10 | 9 | 8 



See page 5-40 


Dual Decade Counters 


1A IB 1Y 2Y 2A 2B GND 


54LS386 (J,W); 74LS386 (N) 


390 Bi-Quinary or BCD Sequences 


2 output ^-- s 

V C C 2A CLEAR 2Q A 2B 2Q B 2Q C 2Q D 

116 115 114 113 112 111 |l0 |9 


[ °A r OB q C q D 
JCLEAR B 

1 4 


Qb Qc q d 


1A 1 IQa IB IQb 10c IQd GND 
CLEAR OUTPUT -—-" 


See page 6-234 


54LS390 (J,W); 74LS390 (N) 


Dual 4-Bit Binary Counters 


Vec 2A CLEAR 20 A 2 Q b 2Q c 2Q d 
114 13 12 j 11 1 10 j 9 | 8 

°a Qb Qc q d " 

— CLEAR A 


CLEAR 

Qa q b °c q d 


See page 6-234 


1 a 1 IQa IQb 1Q c 1q d gnd 

CLEAR -v-' 

OUTPUTS 

54LS393 (J,W); 74LS393 (N) 
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4-by-4 Register Files 
670 TRI-STATE® Outputs 


DM54/DM74 Connection Diagrams 


data WRITE select enable outputs 
V cc 01 W A W B WRITE READ Q1^~Q2 

lie 1 1 s 1 14 1 13 1 12 In |io |s 


01 W A W B G W Gr Q1 


D3 D4 R B R a 04 Q3 


See page 6-239 


D2D3 _D4 R b R A Q4 Q3 GND 

DATA READ SELECT OUTPUTS 

54LS670 (J,W); 74LS670 (N) 



Buffers/Line Drivers/Line Receivers 


941 Octal TRI-STATE® 


V cc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



See page 5-53 


1G 1A1 2Y4 1A2 2Y3 1A3 2Y2 1A4 2Y1 GND 

54S941 (J); 74S941 (N) 
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Logic Data Book DM54/DM74 Connection Diagrams 

Dual Rank 8-Bit TRI-STATE Shift Register 
952 Synchronous Clear 

962 Exchange Data Between Registers A & B 



DIS 0 Is DIS| DIStu DIStD diss Os clk gnd 

54LS952 (J) 74LS952 (N) 

54LS962 (J) 74LS962 (N) 

See page 6-243 

Octal Buffers/Line Drivers/Line Receivers 
71LS95A Noninverted TRI-STATE® Outputs 


Inputs 

Output 

Y 

G1 G2 A 

H X X 

Z 

X H X 

z 

L L H 

H 

L L L 

L 


G1 A1 Y1 A2 Y2 A3 Y3 A4 Y4 GND 

71LS95A (J); 81LS95A (N) 

See page 7-32 
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Test Waveforms 
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DM54/74, 54H/74H, 54S/74S Test Waveforms 


Parameter Measurement Information 


vcc 


vcc 


vcc 


FROM OUTPUT 
UNDER TEST 


RL 

(See Note B) 


FROM OUTPUT 
UNDER TEST 


C L ^ ± 

(See Note A) 


Load Circuit for 
Bi-State 

Totem-Pole Outputs 

Note A. C|_ includes probe and jig capacitance. 
Note B. All diodes are 1N916 or IN3064. 


_o TEST 

POINT 

cl 

(See Note A) 


Load Circuit for 
Open-Collector Outputs 





Input Waveform 


54/74 t r < 7 ns, tf < 7 ns 
54H/74H t|> < 7 ns, tf < 7 ns 
54S/74S t r < 2.5 ns, tf < 2.5 ns 

Generator: Zout 50 ft 
PRR < 1 MHz 



DATA 

INPUT 



LOW-LEVEL 

PULSE 


Voltage Waveforms 
Setup and Hold Times 


Voltage Waveforms 
Pulse Widths 





•ov 

j-«—tPLZ-^j 
4.5 V | | SI AND 

j I S2 CLOSED 

_j 


r-' PHZ —j o.sv«- s » 

a_L. 


■ VOL 




51 AND 

52 CLOSED 


■ VOH 
- = 1.5 V 


Voltage Waveforms 
Propagation Delay Times 


Voltage Waveforms 

Enable and Disable Times, TRI-STATE® Outputs 


-——“ ^ , or oulpu , . . 

Note D. In the examples above. Ihe phase relationships between inpuls and outputs have been chosen arbitrarily 
Note E. When measuring propagation delay times ol Tri-state outputs, switches St and S2 are closed. 
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DM54L/74L, 54LS/74LS Test Waveforms 


Parameter Measurement Information 


FROM OUTPUT 
UNDER TEST 


CL 

(See Note A) 



C1 ; T- 

(See Note C)| 
- 1 - 


FROM OUTPUT 
UNDER TEST 


cl 

(See Note A) 


FROM OUTPUT 
UNDER TEST 


CL 

(See Note A) 



Load Circuit for 
Bi-State 

TotemrPole Outputs 


Load Circuit for 
Open-Collector Outputs 


Load Circuit for 
TRI-STATE® Outputs 


Note A. C|_ includes probe and jig capacitance. 

Note B. All diodes are 1N916 or 1N3064. 

Note C. Cl (30 pF) is used for testing Series 54L/74L devices only. 



Input Waveform 




54LS/74LS: t r < 6 ns, tf < 6 ns 

54L/74L gates and inverters: t r < 60 ns, tf < 60 ns 

54L/74L flip-flops and MSI: t r < 25 ns, tf < 25 ns 

Generator: Zout = 50 S] 

PRR < 1 MHz 


HIGH-LEVEL 

PULSE 


LOW-LEVEL 

PULSE 


Voltage Waveforms 
Setup and Hold Times 


Voltage Waveforms 
Pulse Widths 


OUT-OF-PHASE 
OUTPUT 
(See Note F) 


OUTPUT 

CONTROL 

(LOW-LEVEL 

ENABLING) 


WAVEFORM 1 
(See Note D) 


WAVEFORM 2 
(See Note D) 


51 CLOSED 

52 OPEN 


51 OPEN 

52 CLOSED 


p*-«PLZ-*»j 

= 4.5 V | I SI AND 

I S2 CLOSI 

_|_^ 4 “ 

0 . 5V 0.5 V 

- 


51 AND 

52 CLOSED 


Voltage Waveforms 
Propagation Delay Times 


Voltage Waveforms 

Enable and Disable Times, TRI-STATE® Outputs 


Note D. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. Waveform 2 is for an output with internal 
conditions such that the output is high except when disabled by the output control. 

Note E. In the examples above, the phase relationships between inputs and outputs have been chosen arbitrarily. 

Note F. When measuring propagation delay times of Tri-state outputs, switches Si and S2 are closed. 
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TEMPERATURE 
-55°C to +125°C 

DM5400 (H, L, LS, S) 
DM5401 (H, L, LS) 
DM5402 (L, LS, S) 
DM5403 (L, LS, S) 
DM5404 (H, L, LS, S) 
DM5405 (L, LS, S) 
DM5406 
DM5407 

DM5408 (H, L, LS, S) 
DM5409 (L, LS, S) 
DM5410 (H, L, LS, S) 
DM5411 (H, L, LS, S) 
DM54LS12 
DM5413 (LS) 

DM5414 (LS) 
DM54LS15 (S) 

DM5416 

DM5417 

DM5420 (H, L, LS, S) 
DM54H21 (LS) 
DM54LS22 (S) 

DM5423 
DM5425 
DM5426 (L, LS) 
DM5427 (LS) 

DM5430 (H, L, LS, S) 
DM5432 (L, LS, S) 
DM5437 (LS) 

DM5438 (LS) 

DM5440 (H, LS, S) 
DM5450 (H) 

DM5451 (L, LS, S) 
DM5453 
DM5454 (L, LS) 
DM54L55 (LS) 

DM5460 

DM54H62 

DM54S64 

DM54S65 

DM5470 

DM54L71 

DM5472 

DM54L72 

DM5473 

DM54L73 

DM54LS73A 

DM5474 

DM54H74 


Section 5 

54/74 SSI Device 
Specifications 



RANGE 
0°C to +70°C 


DESCRIPTION 


PAGE 

NUMBER 


DM7400 (H, L, LS, S) 
DM7401 (H, L, LS) 
DM7402 (L, LS, S) 
DM7403 (L, LS, S) 
DM7404 (H, L, LS, S) 
DM7405 (L, LS, S) 
DM7406 
DM7407 

DM7408 (H, L, LS, S) 
DM7409 (L, LS, S) 
DM7410 (H, L, LS, S) 
DM7411 (H, L, LS, S) 
DM74LS12 
DM7413 (LS) 

DM7414 (LS) 
DM74LS15 (S) 
DM7416 
DM7417 

DM7420 (H, L, LS, S) 
DM74H21 (LS) 
DM74LS22 (S) 
DM7423 
DM7425 
DM7426 (L, LS) 
DM7427 (LS) 
DM7430 (H, L, LS, S) 
DM7432 (L, LS, S) 
DM7437 (LS) 
DM7438 (LS) 
DM7440 (H, LS, S) 
DM7450 (H) 

DM7451 (L, LS, S) 
DM7453 
DM7454 (L, LS) 
DM74L55 (LS) 
DM7460 
DM74H62 
DM74S64 
DM74S65 

DM7470 

DM74L71 

DM7472 

DM74L72 

DM7473 

DM74L73 

DM74LS73A 

DM7474 

DM74H74 


Quad 2-Input NAND Gates 

Quad 2-Input NAND Gates with Open-Collector Outputs 
Quad 2-Input NOR Gates 

Quad 2-Input NAND Gates with Open-Collector Outputs 
Hex Inverters 

Hex Inverter with Open-Collector Outputs 
Hex Buffers with Open Collector High-Voltage Outputs 
Hex Buffers with Open Collector High-Voltage Outputs 
Quad 2-Input AND Gates 

Quad 2-Input AND Gates with Open-Collector Outputs 
Triple 3-Input NAND Gates 
Triple 3-Input AND Gates 

Triple 3-Input NAND Gates with Open-Collector Outputs 
Dual 4-Input NAND Schmitt Triggers 
Hex Schmitt Triggers 

Triple 3-Input AND Gates with Open-Collector Outputs 
Hex Buffers with Open Collector High-Voltage Outputs 
Hex Buffers with Open Collector High-Voltage Outputs 
Dual 4-Input NAND Gates 
Dual 4-Input AND Gates 

Dual 4-Input NAND Gates with Open-Collector Outputs 

Expandable Dual 4-Input NOR Gates 

Dual 4-Input NOR Gates 

Quad 2-Input High Voltage NAND Gates 

Triple 3-Input NOR Gates 

8-Input NAND Gates 

Quad 2-Input OR Gates 

Quad 2-Input NAND Buffers 

Quad 2-Input NAND Buffers with Open-Collector Outputs 
Dual 4-Input NAND Buffers 
Dual 2-Wide 2-Input AND-OR-INVERT Gates 
Dual 2-Wide 2-Input AND-OR-INVERT Gates 
Expandable 4-Wide AND-OR-INVERT Gates 
4-Wide AND-OR-INVERT Gates 
2-Wide 4-Input AND-OR-INVERT Gates 
Dual 4-Input Expanders 
4-Wide AND-OR Expanders 
4-Wide AND-OR-INVERT Gates 
4-Wide AND-OR-INVERT Gates with 
Open-Collector Outputs 

AND-Gated J-K Positive-Edge-Triggered Flip-Flops with 
Clear and Preset 

AND-Gated R-S Master-Slave Flip-Flops with 
Preset and Clear 

AND-Gated J-K Master Slave Flip-Flops with 
Preset and Clear 

AND-Gated J-K Master-Slave Flip-Flops with 
Preset and Clear 
Dual J-K Flip-Flops with Clear 
Dual J-K Flip-Flops with Clear 

Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 
Dual D Positive-Edge-Triggered Flip-Flops with 
Preset and Clear 

Dual D Positive-Edge-Triggered Flip-Flops with 
Preset and Clear 


5-4 

5-6 

5-8 

5-6 

5-4 

5-6 

5-10 

5-10 

5-12 

5-14 

5-4 

5-12 

5-6 

5-16 

5-16 

5-14 

5-10 

5-10 

5-4 

5-12 

5-6 

5-18 

5-8 

5-10 

5-8 

5-4 

5-20 

5-22 

5-10 

5-22 

5-18 

5-24 

5-18 

5-24 

5-24 

5-26 

5-27 

5-24 

5-28 

5-29 

5-31 

5-29 

5-31 

5-29 

5-31 

5-33 

5-29 

5-38 
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54/74 SSI Devices 


TEMPERATURE RANGE 
-55“C to +125°C 0°C to +70°C 


DM54L74 

DM54LS74A 

DM54S74 

DM5476 

DM54LS76A 

DM54L78 

DM54LS78A 

DM5486 

DM54L86 

DM54LS86 

DM54S86 

DM54H103 

DM54H106 

DM54107 

DM54LS107A 

DM54H108 

DM54109 

DM54LS109A 

DM54LS112A 

DM54S112 

DM54LS113A 
DM54S113 
DM54LS114A 

DM54S114 

DM54121 

DM54LS122 

DM54123 

DM54L123A 

DM54LS123 

DM54125 

DM54LS125A 

DM54126 

DM54LS126A 

DM54132 (LS) 

DM54S133 

DM54S134 

DM54S135 

DM54LS136 

DM54S136 

DM54S140 

DM54LS221 

DM54LS240 

DM54S240 

DM54LS241 

DM54S241 

DM54LS242 

DM54S242 

DM54LS243 

DM54S243 


DM74L74 

DM74LS74A 

DM74S74 

DM7476 

DM74LS76A 

DM74L78 

DM74LS78A 

DM7486 

DM74L86 

DM74LS86 

DM74S86 

DM74H103 

DM74H106 

DM74107 

DM74LS107A 

DM74H108 

DM74109 

DM74LS109A 

DM74LS112A 

DM74S112 

DM74LS113A 

DM74S113 

DM74LS114A 

DM74S114 

DM74121 

DM74LS122 

DM74123 

DM74L123A 

DM74LS123 

DM74125 

DM74LS125A 

DM74126 

DM74LS126A 

DM74132 (LS) 

DM74S133 

DM74S134 

DM74S135 

DM74LS136 

DM74S136 

DM74S140 

DM74LS221 

DM74LS240 

DM74S240 

DM74LS241 

DM74S241 

DM74LS242 

DM74S242 

DM74LS243 

DM74S243 


DESCRIPTION 


PAGE 

NUMBER 


Dual D Positive-Edge-Triggered Flip-Flops with 5-31 

Preset and Clear 

Dual D Positive-Edge-Triggered Flip-Flops with 5-33 

Preset and Clear 

Dual D Positive-Edge-Triggered Flip-Flops with 5-35 

Preset and Clear 

Dual J-K Flip-Flops with Preset and Clear 5-29 

Dual J-K Negative-Edge-Triggered Flip-Flops with 5-33 

Preset and Clear 

Dual J-K Flip-Flops with Preset, Common Clear and 5-31 

Common Clock 

Dual J-K Negative-Edge-Triggered Flip-Flops with 5-33 

Preset Common Clear and Common Clock 
Quad EXCLUSIVE-OR Gates 5-40 

Quad EXCLUSIVE-OR Gates 5-40 

Quad EXCLUSIVE-OR Gates 5-40 

Quad EXCLUSIVE-OR Gates 5-40 

Dual J-K Negative-Edge-Triggered Flip-Flops with Clear 5-42 

Dual J-K Negative-Edge-Triggered Flip-Flops with Preset 5-42 

and Clear 

Dual J-K Master-Slave Flip-Flops with Clear 5-29 

Dual J-K Master-Slave Flip-Flops with Clear 5-33 

Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, 5-42 

Common Clear and Common Clock 

Dual J-K Positive-Edge-Triggered Flip-Flops with Preset 5-29 

and Clear 

Dual J-K Positive-Edge-Triggered Flip-Flops with 5-33 

Preset and Clear 

Dual J-K Negative-Edge-Triggered Flip-Flops with 5-33 

Preset and Clear 

Dual J-K Negative-Edge-Triggered Flip Flops with Preset 5-35 

and Clear 

Dual J-K Negative-Edge-Triggered Flip-Flops with Preset 5-33 

Dual J-K Negative-Edge-Triggered Flip Flops with Preset 5-35 

Dual J-K Negative-Edge-Triggered Flip Flops with 5-33 

Preset, Common Clear and Common Clock 
Dual J-K Negative-Edge-Triggered Flip Flops with 5-35 

Preset, Common Clear and Common Clock 
One Shots 5.44 

Retriggerable One Shots with Clear 5-46 

Dual Retriggerable One Shots with Clear 5-46 

Dual Retriggerable One Shots with Clear 5-46 

Dual Relriggerable One Shots with Clear 5-46 

TRI-STATE 1 ® Quad Buffers 5-48 

TRI-STATE Quad Buffers 5-48 

TRI-STATE Quad Buffers 5-48 

TRI-STATE Quad Buffers 5-48 

Quad 2-Input NAND Schmitt Triggers 5-16 

13-Input NAND Gates 5.4 

TRI-STATE 12-Input NAND Gates 5-48 

Quad EXCLUSIVE-OR/NOR Gates 5-50 

Quad EXCLUSIVE-OR Gates with Open-Collector Outputs 5-52 

Quad EXCLUSIVE-OR Gates with Open-Collector Outputs 5-52 

Dual 50-Ohm Line Drivers 5-22 

Dual One Shots with Schmitt-Trigger Inputs 5-44 

Octal TRI-STATE Buffers/Line Drivers/Line Receivers 5-53 

Octal TRI-STATE Buffers/Line Drivers/Line Receivers 5-53 

Octal TRI-STATE Buffers/Line Drivers/Line Receivers 5-53 

Octal TRI-STATE Buffers/Line Drivers/Line Receivers 5-53 

Quad Bus Transceivers 5-57 

Quad Bus Transceivers 5-57 

Quad Bus Transceivers 5-57 

Quad Bus Transceivers 5-57 


Logic Data Book 

TEMPERATURE RANGE 
-55°C to +125°C 0°C to +70°C 


54/74 SSI Devices 


DESCRIPTION 


PAGE 

NUMBER 


DM54LS244 

DM54S244 

DM54LS245 

DM54LS266 

DM54LS279 
DM54365 (LS) 
DM54366 (LS) 
DM54367 (LS) 
DM54368 (LS) 
DM54LS386 
DM54S940 
DM54S941 


DM74LS244 

DM74S244 

DM74LS245 

DM74LS266 

DM74LS279 
DM74365 (LS) 
DM74366 (LS) 
DM74367 (LS) 
DM74368 (LS) 
DM74LS386 
DM74S940 
DM74S941 


Octal TRI-STATE® Buffers/Line Drivers/Line Receivers 
Octal TRI-STATE Buffers/Line Drivers/Line Receivers 
Octal Bus Transceiver 
Quad EXCLUSIVE-NOR Gates with 
Open-Collector Outputs 
Quad S-R Latches 
TRI-STATE Hex Butlers 
TRI-STATE Hex Buffers 
TRI-STATE Hex Buffers 
TRI-STATE Hex Buffers 
Quad EXCLUSIVE-OR Gates 

Octal TRI-STATE Buffers/Line Drivers/Line Receivers 
Octal TRI-STATE Buffers/Line Drivers/Line Receivers 


Max Ratings/Operating Conditions 


Ratings 

Maximum Allowable Supply Voltage 

Guaranteed Operating 5 

Supply Voltage Range 7 

Maximum Input Voltage _ 

Maximum Voltage to Open-Collector 
Outputs' 

Operating Free-Air 5 

Temperature Range 7 

Storage Temperature Range 


54H/74H 

Series 


54L/74L 

Series 


4.50 to 5.50 
4.75 to 5.25 


-55 to +125 


-65 to +150 


54LS/74LS 

Series 


54S/74S 

Series 


' Except for selected high voltage types. 
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DM54/DM7400, 04, 10, 20, 30, S133 NAND Gates/Inverters 


53 ssi 
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DM54/DM7400, 04, 10, 20, 30, S133 NAND Gates/Inverters 
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53 SSI DM54/DM7401, 03, 05, LS12, 22 Open Collector NAND Gates/Inverters 


Supply Current 



ICCH ( mA > 

iCCL ( mA ) 


Total With 

Total With 

Device 

Outputs High 

Outputs Low 


Typ 

Max 

Typ 

Max 

01 

4 

8 

12 

22 

03 

4 

8 

12 

22 

05 

6 

12 

18 

33 

HOI 

6.8 

10 

26 

40 

L01 

0.44 

0.8 

1.16 

2.04 

L03 

0.44 

0.8 

1.16 

2.04 

L05 

0.66 

1.20 

1.74 

3.06 

LS01 

0.8 

1.6 

2.4 

4.4 

LS03 

0.8 

1.6 

2.4 

4.4 

LS05 

1.2 

2.4 

3.6 

6.6 

LSI 2 

0.7 

1.4 

1.8 

3.3 

LS22 

0.4 

0.8 

1.2 

2.2 

SO 3 

6 

13.2 

20 

36 

S05 

9 

19.8 

30 

54 

S22 

3 

6.6 

10 

18 


Switching Characteristics at v C c = s v, t a = 25 °c 


Device 

Conditions 

tpLH (ns) 

Propagation Delay Time, 
Low-To-High Output 

tpHL (ns) 

Propagation Delay Time, 
High-To-Low Output 

Min 

Typ 

Max 

Min 

Typ 

Max 

01,03 

Cl = 15 pF, Rl = 4 kSI for tpLH 

RL = 400 Si for tpHL 


35 

45 


8 

15 

05 


40 

55 


8 

15 

HOI 

Cl = 25 pF, Rl = 280 SI 


10 

15 


7.5 

12 

L01, L03, L05 

Cl = 50 pF, Rl = 4 kSJ 


60 

90 


33 

60 

LS01, LS03 
LS05, LSI2 
LS22 

Cl = 15 pF, Rl = 2 kSI 

6 

12 

20 

3 

7 

15 

Cl = 50 pF, Rl = 2 kSi 

20 

32 

45 

4 

10 

20 

S03, S05 

S22 

Cl = 15 pF, Rl = 280 Si 

2 

5 

7.5 

2 

4.5 

7 

Cl = 50 pF, Rl = 280 Si 

3 

7.5 

11 

3 

7 

11 
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a time, and for DM54H/DM74H, DM54LS/DM74LS and DM54S/DM74S. duration of short circuit should not exceed one second. 
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Note 1: All typical values are at Vcc = 5 V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and for DM54LS/DM74LS, duration of short circuit should not exceed one second. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

















Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 


S3 ssi 


DM54/DM7432 OR Gates 
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Switching Characteristics at v c c = 5 v, t a = 25 °c 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
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Note 1: All typical values are at Vqq 






















































































I—P<30 uE'CCa!! L,!^aracteristics over recommended operating free-air temperature range (unless otherwise noted). 



Note 1: All typical values are at Vcc = 5 V. = 25°C. 

Note 2: Not more than one output should be shorted at a time, and for DM54LS/DM74LS and DM54S/DM74S, duration of the short circuit should not exceed one second. 
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S3 §SI _DM54/DM7460 Expanders 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 





DM54 


DM74 



Parameter 

Conditions 

60 

Conditions 

60 

Units 




Min 

Typ(D 

Max 


Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 




2 



V 

V|L 

Low Level Input Voltage 




0.8 




0.8 

V 

VXX(ON) 

On-State Voltage Between 
Expander Outputs 

Vcc = 4.5 V 
V|H = 2 V 
Vx = 1.1 V 
lx = 3.5 mA 
Ta = -55°C 



0.4 

Vcc = 4.75 V 
V|H = 2 V 
V X = 1 V 
lx = 3.5 mA 
T A = 0°C 



0.4 

V 

IX(ON) 

On-State Expander Current 

VCC = 4.5 V 
V| H = 2 V 
V X = 1.1V 
lx = 0 

Ta = -55°c 

-0.3 



Vcc = 4.75 V 
V|H = 2 V 
V X = 1 V 
ix = o 

T A = o°c 

-0.43 



mA 

IX(OFF) 

Olf-State Expander Current 

Vcc = 4.5 V 
V|L = 0.8 V 
Vx = 4.5 V 
RX = 1.2 kS) 
Ta = ~55°C 



150 

Vcc = 4.75 V 

V||_ = 0.8 V 
Vx = 4.5 V 
RX = 1.2 kS) 
T A = 0°C 



270 

pA 

l| 

Input Current at Maximum 

Input Voltage 

V C C = 5.5 V 
V| = 5.5 V 



1 

Vcc = 5.25 V 
V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

Vcc = 5.5 V 
V| = 2.4 V 



40 

VCC = 5.25 V 
V| = 2.4 V 



40 

pA 

IlL 

Low Level Input Current 

Vcc = 5.5 V 
V| = 0.4 V 



-1.6 

V C C = 5.25 V 
V| = 0.4 V 



-1.6 

mA 

'CC(ON) 

Supply Current, Expander On 

Vcc = 5.5 V 

V| = 4.5 V 
Vx = 0.85 V 
ix = o 


1.2 

2.5 

V C C = 5.25 V 
V| = 4.5 V 
Vx = 0.85 V 
ix = o 


1.2 

2.5 

mA 

ICC(OFF) 

Supply Current, Expander Off 

Vcc = 5.5 V 
V| = 0 

Vx = 0.85 V 
ix = o 


2 

4 

VCC = 5.25 V 
V| = 0 

Vx = 0.85 V 
ix = o 


2 

4 

mA 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 
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DM54/DM74H62 Expanders 


£2 ssi 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54 

Conditions 

DM74 

Units 

H62 

H62 

Min 

Typ (1) 

Max 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 


2 




2 



V 

VlL 

Low Level Input Voltage 




0.8 




0.8 

V 

VXX(ON) 

On-State Voltage Between 
Expander Outputs 

V C C = 4.5 V 
V,h = 2 V 
V X = 1 v 
ly = 5.85 mA 
Ta = —55°C 



0.4 

Vcc = 4.75 V 
V,H = 2 V 

v x = i v 

IX = 6.3 mA 

T A = o°c 

M-OtuCJ 


0.4 

V 



V C C = 5.5 V 
V|H = 2 V 
V X = 1 V 

IX = 7.85 mA 
T A = 125°C 



0.4 

Vcc = 5.25 V 
V|H = 2 V 
V X = 1 V 

IX = 7.4 mA 
Ta = 70°C 



0.4 

IX(ON) 

On-State Expander Current 

V C C = 4.5 V 
V|H = 2 V 
V X = 1 V 
ix = o 

T A = —55°C 

-470 



VCC = 4 75 V 
V|H = 2 V 

v x = i v 

ix = o 
t a = o°c 

-600 



pA 

IX(OFF) 

Oft-State Expander Current 

V C C = 4.5 V 
V|L = 0.8 V 
Vx = 4.5 V 
R X = 575 S) 
Ta = -55°C 



320 

Vcc = 4.75 V 
V|L = 0.8 V 
Vx = 4.5 V 
RX = 575 fi 

T A = o°c 



570 

pA 

l| 

Input Current at Maximum 

Input Voltage 

V C C = 5.5 V 
V| = 5.5 V 



1 

Vcc = 5.25 V 
V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

V C C = 5.5 V 
V| = 2.4 V 



50 

Vcc = 5.25 v 
V| = 2.4 V 


. 

50 


l|L 

Low Level Input Current 

V C C = 5.5 V 
V| = 0.4 V 



-2 

Vcc = 5.25 V 
V| = 0.4 V 



-2 

mA 

ICC(ON) 

Supply 

Current, 
Expander On 

H60 

Vcc = 5 5 V 
V| = 4.5 V 
Vx = 0.85 V 

ix = o 


1.9 

3.5 

V C C = 5.25 V 
V| = 4.5 V 
Vx = 0.85 V 

ix = o 


1.9 

3.5 

mA 

H62 


3.8 

7 


3.8 

7 

ICC(OFF) 

Supply 

Current, 
Expander Off 

H60 

Vcc = 5.5 V 

V| = 0 

Vx = 0.85 V 
ix = o 


3 

4.5 

Vcc = 5.25 V 

Vi = 0 

Vx = 0.85 V 

13? = o 


3 

4.5 

mA 

H62 


6 

9 


6 

9 

cx 

Expander 

Output 

Capacitance 

H60 

Vcc. Inputs 

and X Open; 
f = 1 MHz 


5.4 


VCC. Inputs 
and X Open; 
f = 1 MHz 


5.4 


PF 

H62 


6.0 



6.0 



Note 1: All typical values are at Vcc = 5 V (except C)<), Ta - 25°C. 
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221 SSI DM54/DM74S65, Open Collector AND-OR-INVERT Gates 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 

Parameter 

Conditions 

DM54/74 

Units 

S65 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.2 

V 

'CEX 

High Level Output Current 

Vcc = Min . V|L = 0.8 V 

V 0 H = 5.5 V 



250 

PA 

'OL 

Low Level Output Current 




20 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V, Iol = 20 mA 



0.5 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



i 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.7 V 



50 

pA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.5 V 



-2 

mA 

'CCH 

Supply Current, Output High 

Vcc = Max 


6 

11 

mA 

'CCL 

Supply Current, Output Low 

Vcc = Max 


8.5 

16 

mA 

Note 1: All typical values are at Vcc = 5 V. T A = 25°C. 

Switching Characteristics at v C c = 5 v, t A = 25 °c 


Parameter 

Conditions 

DM54/74 

Units 

S65 

Min 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-To-High Level Output 

Cl = 15 pF, R|_ = 280 si 

2 

5 

7.5 

ns 

Cl = 60 pF, Rl = 280 0 

3 

8 

12 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 15 pF, Rl = 280 Si 

2 

5.5 

8.5 

ns 

Cl = 50 pF, Rl = 280 Si 

3 

6.5 

10 

ns 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 


DM54/DM7470, 72, 73, 74, 76, 107, 109 Flip-Flops 
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Switching Ohdrsctcristics at vqq = 5 v, ta = 25 °c 









Switching Characteristics at v C c = 5 v, t a = 25-0 








Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 
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Switching Characteristics 



Note S: 11 The arrow indicates the edge ol the clock pulse used tor reference: (for the rising edge. (for the falling edge. 

















Switching Characteristics 
































Switching Characteristics (Continued) 






S3 SSI __DM54/DM74H74 Flip-Flops 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 


Parameter 

Conditions 

DM54/74 

H74 

Units 



Min 

Typ (1) 

Max 


VlH 

High Level Input Voltage 


2 



V 

VlL 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -8 mA 



-1.5 

V 

'OH 

High Level Output Current 




-1000 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = Max 

2.4 

3.4 


V 

'OL 

Low Level Output Current 




20 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, l 0 L = 20 mA 


0.2 

0.4 

V 

l| 

Input Current e 
Input Voltage 

it Maximum 

Vcc = Max, V| = 5.5 V 

| , 


1 

mA 

IlH 

High Level 
Input Current 

D 

Vcc = Max, V| = 2.4 V 



50 

pA 

Clear 

Preset 



150 



100 

Clock 



100 

IlL 

Low Level 

Input Current 

D 

Vcc = Max. Vi = 0.4 V 



-2 

mA 

Clear 

Preset 



-4 





-2 

Clock 




-4 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

-40 


-100 

mA 

Icc 

Supply Current 
(Average per Flip-Flop) 

Vcc = Max (3) 

DM54 


15 

21 

mA 

DM74 


15 

25 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and duration ol the short circuit should not exceed one second 

Note 3: With all outputs open. I cc Is measured with the Q and Q outputs high in turn. At the time ot measurement, the clock input is grounded. 
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2 

1 SSI DM54/DM7486, L86, LS86, S86, LS386 EXCLUSIVE-OR Gates 

S over recommended operating free-air temperature range (unless otherwise noted). 

Units 

A 

A 
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E 
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E 
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=t E 
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E 

< 

E 
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DM54/74 
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CD 
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o 
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-100 
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50 
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to C 
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W £ 
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CO 

3.4 







m 

co 

35 

50 


Min 

CM 


2.5 

-M 






o 

1 

o 

1 



DM54/74 

36 

Max 

co 

d 

“> 

5 7 

-400 

■M- 

0.4 

0.5 

0.4 

0.2 

o 

CO 

o 

1 

o 

o 

T 

D 

- ° 

D 


<*> 

co r, 
_» 

a 

co > 
co t- 



3.4 

0 

0.25 

0.35 

n 

N 

D 




CO 



L» 

Min 

CM 


iq 

CM 







o 

CM 

1 



Note 1: All typical values are at V^^ = 5 V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and tor DM54LS/DM74LS and DM54S/DM74S, duration of short circuit should not exceed one second 
Note 3: l CCH is measured with all outputs open, one input of each gate at 4.5 V, and the other inputs grounded. 

Note 4: l CCL is measured with all outputs open and all inputs at 4.5 V. 

DM54/74 

Max 

0.7 

N/A 

N/A 

-200 

- 2 

CO 

o 

0.4 

0.2 

-0.36 


in v 

T 

o; 

O’ 

6.68 

CO C 
3 1 



CO o 
CO CC 


0.15 

0.2 





CM O 

CM O 
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Switching Characteristics v C c = s v, t a = 25 °c 












1 SSI DM54/DM74H103, H106, H108 Dual Flip-Flops 

er recommended operating free-air temperature range (unless otherwise noted) 
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Note 1: All typical values are at Vqq = 5 V, T a = 25°C. 

Note 2: Not more than one output should be shorted at a time, and duration ol short circuit should not exceed one second 

Note 3: With all outputs open. I cc Is measured with the 0 and 0 outputs high in turn. At the time of measurement, the clock input is grounded. 
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gj SSI DM54/DM74H103, H106, H108 Dual Flip- Flops 


Switching Characteristics at v C c = 5 v. t a = 25 °c 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

Min 

Typ 

Max 

Units 

'MAX 

Maximum Clock Frequency 




40 

50 


MHz 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Preset or Clear 

Q or Q 



8 

12 

ns 

‘PHL 

Propagation Delay Time, 

Preset or Clear 

Clock High 

_ 



15 

20 


High-to-Low Level Output 

Clock Low 


Cl = 25 pF 
RL = 280 Q 


23 

35 


‘PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 



10 

15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 




16 

20 


tyv 

Pulse Width 

Clock High 





10 





Clock Low 





15 



ns 



Clear or Preset Low 





16 




‘SETUP 

Setup 

High Level Data 





10 




Time (4) 

Low Level Data 





13* 




‘HOLD 

Hold Time (4 






0| 

_ 


ns 


Nolo 4: | The arrow indicates that the falling edge el the clock pulse is used lor reterence. 



S3 SSI __ DM54/DM74121, LS221 One Shots 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 


121 

LS221 

Units 



Min 

Typ (1 

Max 

Min 

Typ (1 

Max 


VT+ 

Positive-Going Threshold 
Voltage at A Input 

Vcc = Min 


1.4 

2 


1.0 

2 

V 

Vt- 

Negative-Going Threshold 
Voltage at A Input 

Vcc = Min 

DM54 

0.8 

1.4 


0.8 

1.0 


V 

DM74 

0.8 

1.4 


0.8 

1.0 


Vt + 

Positive-Going Threshold 
Voltage at B Input 

Vcc = Min 


1.55 

2 


1.0 

2 

V 

vt- 

Negative-Going Threshold 
Voltage at B Input 

Vcc = Min 

DM54 

0.8 

1.35 


0.8 

0.9 


V 

DM74 

0.8 

1.35 


0.8 

0.9 


V| 

Input Clamp Voltage 

Vcc = Min 

l| = —12 mA 



-1.5 




V 

l| = -18 mA 






-1.5 

IQH 

High Level Output Current 




-400 



-400 

nA 

X 

o 

> 

High Level Output Voltage 

Vcc = Min 
lOH = -400 pA 

DM54 

2.4 

3.4 


2.5 

3.4 


V 

DM74 

2.4 

3.4 


2.7 

3.4 


'ol 

Low Level Output Current 


DM54 



16 



4 

mA 

DM74 



16 



8 

_l 

o 

> 

Low Level Output Voltage 

Vcc = Min 

lOL = 4 mA 





0.25 

0.4 

V 

IQL = 8 mA 

DM74 





0 35 

0.5 

lOL = 16 mA 


0.2 

0.4 




ll 

Input Current at Maximum 

Input Voltage 

Vcc = Max 

V| = 5.5 V 



1 




mA 

V| = 7 V 






0.1 

l|H 

High Level Input Current 

Vcc = Max 

Vo = 2.4 V 

A1 or A2 



40 




HA 

B 



80 




V| = 2.7 V 

All 






20 

IlL 

1 ow Level Input Current 

Vcc = Max, V| = 0.4 V 

A 1 or A2 



-1.6 



-.4 

mA 

B 



-3.2 



-.8 

Clear 



N/A 



-0.8 

ios 

Short Circuit Output Current 

VCC = Max (2) 

DM54 

-20 


-55 

-20 


-100 

mA 

DM74 

-18 


-55 

-20 


-100 

Icc 

Supply Current 

Vcc = Max 

Quiescent 


13 

25 


4.7 

11 

mA 

Triggered 


23 

40 


19 

27 


Note 1: All typical values are Vcc = 5 V, T A = 25°C. 

Note 2: Not more than oae output should be shorted at a time, aod lor OMS4LS221/DM74LS22t. duration ol short circuit should not exceed one second. 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
























































SSI DM54/DNI74125,LS125A,126,LS126A,S134 TRI-STATE® Buffers 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
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Note 1: All typical values are at Vqq = 5 V and T^ = 25°C. 

Note 2: Not more than one output should be shorted at a time, and tor DM54LS/DM74LS and DM54S/74S, duration of short circuit should not exceed one second. 
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53 SSI DM54/DM74125,LS125A, 126,LSI26A,SI34 TRI-STATE® Buffers 


Supply Currents 


Device 

Conditions 

ice ( mA ) 

Data 

Inputs 

Output 

Controls 

Min 

Typ (1) 

Max 

125 

0 V 

4.5 V 


32 

54 

126 

0 V 

0 V 


36 

62 

LS125A 

0 V 

4.5 V 


11 

20 

LS126A 

0 V 

0 V 


12 

22 

SI 34 

0 V 

0 V 


7 

13 


5 V 

0 V 


9 

16 


5 V 

5 V 


14 

25 


Switching Characteristics v C c = 5 v, t a = 25 °c 


Paramater 

Conditions 

DM54/74 

Conditions 

DM54/74 

Units 

125 

126 

S134 

Min 

Typ 

Max 

Min 

Typ 

Max 

Min 

Typ 

Max 

IPLH 

Propagation Delay Time. 

Low-to-High Level Output 

C[_'= 50 pF 

R|_ = 400 ft 


10 

15 


10 

15 

Cl = 15 pF. Rl = 280 ft 


4 

6 

ns 

Cl = 50 pF. Rl = 280 ft 


5.5 

9 

1PHL 

Propagation Delay Time. 

High-to Low Level Output 


12 

18 


12 

18 

Cl = 15 pF. Rl = 280 ft 


5 

7.5 

ns 

Cl = 50 pF. Rl = 280 ft 


7 

11 

»ZH 

Output Enable Time to High Level 


12 

18 


13 

19 

Cl = 50 pF. Rl = 280 ft 


13 

19.5 

ns 

«ZL 

Output Enable Time to Low Level 


16 

25 


16 

25 


14 

21 

ns 

»HZ 

Output Disable Time From High Level 

Cl = 5 pF 

R L = 400 ft 


5 

8 


10 

16 

Cl = 5 pF. Rl = 280 ft 


5.5 

8.5 

ns 

tLZ 

Output Disable Time From Low Level 


9 

14 


14 

20 


9 

14 

ns 


Switching Characteristics (Continued) 





DM54LS/74LS 


DM54LS/74LS 



Parameter 

Conditions 

LS125A 

LSI26A 

Conditions 

LS125A 

LS126A 

Units 




Min 

Typ 

Max 

Min 

Typ 

Max 


Min 

Typ 

Max 

Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 

Low to High Level Output 



10 

15 


10 

15 



14 

21 


14 

21 

ns 

IPHL 

Propagation Delay Time. 
High-to-Low Level Output 

Cl = 50 pF 


10 

18 


10 

18 

Cl — 150 pF 


15 

22 


15 

22 

ns 

*ZH 

Output Enable Time 
to High Level 

RL = 667 ft 


19 

25 


22 

30 

RL = 667 ft 


23 

35 


24 

36 

ns 

tZL 

Output Enable Time 
to Low Level 



16 

25 


19 

30 



26 

40 


28 

42 

ns 

*HZ 

Output Disable Time 

From High Level 

C L = 5 pF 


10 

20 


10 

25 








ns 

*LZ 

Output Disable Time 

From Low Level 

RL = 667 ft 


12 

20 


14 

25 








ns 
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S3 SSI DM54/DM74S135 EXCLUSIVE-OR-NOR Gate 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

Units 

S135 

Min 

Typ(D 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, I| = —18 mA 



-1.2 

V 

'OH 

High Level Output Current 




-1 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, V|h = 2 V 

V|i_ = 0.8 V, Iqh = —1 mA 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


'OL 

Low Level Output Current 




20 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V, V||_ = 0.8 V, Ioh = 20 mA 



0.5 

V 

ll 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7 V 



50 

pA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.5 V 



-2 

mA 

'OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-40 


-100 

mA 

'cc 

Supply Current 

Vcc = Max (3) 


65 

99 

mA 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time and duration of the short circuit should not exceed one second. 
Note 3: Iqq is measured with the inputs grounded and the outputs open. 
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SSI _DM54/DM74S135 EXCLUSIVE-OR-NOR Gate 


Switching Characteristics at v C c = 5 v, t a = 25 °c 


Parameter (4) 

From 

(Input) 

Conditions 

DM54/74 

Units 

S135 

Min 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 


C|_ = 15 pF, Ft|_ = 280 Si 


8.5 

13 

ns 

B or A = L, C = L 

Cl = 50 pF, Rl = 280 Si 


11.5 

16 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 15 pF, Rl = 280 si 


11 

15 

Cl = 50 pF, Rl = 280 Si 


14 

18 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 

B or A = H, C = L 

Cl = 15 pF, Rl = 280 Si 


8 

12 

• 

ns 

Cl = 50 pF, Rl = 280 Si 


ii 

15 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 15 pF, Rl = 280 Si 


9 

13.5 

Cl = 50 pF, Rl = 280 Si 


12 

16.5 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 

B or A = L, C = H 

Cl = 15 pF, Rl = 280 Si 


10 

15 

ns 

Cl = 50 pF, Rl = 280 Si 


13 

18 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

C L = 15 pF, Rl = 280 Si 


6.5 

10 

Cl = 50 pF, Rl = 280 Si 


9.5 

13 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 

B or A = H, C = H 

Cl = 15 pF, Rl = 280 Si 


8.5 

12 

ns 

Cl = 50 pF, Rl = 280 SI 


11.5 

15 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

C L = 15 pF, Rl = 280 Si 


7 

ii 

Cl = 50 pF, Rl = 280 Si 


10 

,4 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

C 

A = B 

C L = 15 pF, Rl = 280 SI 


8 

12 

ns 

Cl = 50 pF, Rl = 280 Si 


11 

15 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 15 pF, Rl = 280 Si 


9.5 

14.5 

C L = 50 pF, Rl = 280 SI 


12.5 

17.5 

tPLH 

Propagation Delay Time, 



Cl = 15 pF, Rl = 280 Si 


7.5 

11.5 


Low-to-High Level Output 


A # B 

Cl = 50 pF, Rl = 280 Si 


10.5 

14.5 


tPHL 

Propagation Delay Time, 


Cl = 15 pF, Rl = 280 Si 


8 

12 


High-to-Low Level Output 



Cl = 50 pF, Rl = 280 Si 


1 1 

15 
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S3 SSI _ DM54/DM74LS136, LS266, S136 Open Collector EXCLUSIVE-OR-NOR Gates 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 

Units 

LS136, LS266 

S136 



Min 

Typ(l) 

Max 

Min 

Typ (1) 

Max 

VlH 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 



0.8 

V 

DM74 



0.8 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min, I| = -18 mA 



-1.5 



-1.2 

V 

ICEX 

High Level Output Current 

Vcc = Min, V IH = 2 V 

V|i_ = Max, Vqh = 5.5 V 



100 



250 

aA 

'OL 

Low Level Output Current 


DM54 



4 



20 

mA 

DM74 



8 



20 

VOL 

Low Level Output Voltage 

Vcc = Min 

Vih = 2 V 

V|i_ = Max 

lOL = Max 

DM54 


0.25 

0.4 



0.5 

V 

DM74 


0.35 

0.5 



0.5 

Iql = 4 mA 

DM74 



0.4 




l| 

Input Current at Maximum 

Input Voltage 

Vcc = Max 

V| = 5.5 V 






1 

mA 

V| = 7 V 



0.2 




<IH 

High Level Input Current 

Vcc = Max, V| = 2.7 V 



40 



50 

A A 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V 



-0.6 




mA 

V| = 0.5 V 






-2 

'cc 

Supply Current 

Vcc = Max ( 2 ) 

LSI 36 


6.1 

10 




mA 

Others 


8 

13 


50 

75 


Note 1: All typical values are at V^c = 5 V. T A = 25°C. 

Note 2: l cc is measured with one input of each gate at 4.5 V. the other inputs grounded, and the outputs open. 


Switching Characteristics v c c = 5 v, t a = 2 s°c 




From 

(Input) 



DM54/74 

DM54/74 



Parameter 

Conditions 

LS136, LS266 

S136 

Units 





Typ 

Max 

Conditions 

Typ 

Max 


IPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 

_ 

Other Input Low 


18 

30 


8 

12.5 


IPHL 

Propagation Delay Time, 
High-to-Low Level Output 

C L = 15 pF 

18 

30 

C L = 15 pF 

7.5 

12 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 

Other Input High 

RL = 2 kS) 

18 

30 

RL = 280 S2 

8 

12.5 

ns 

IPHL 

Propagation Delay Time, 
High-to-Low LevelJDutput 


18 

30 


7.5 

12 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 

Other Input Low 


21 

36 


10 

14.5 


<PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 50 pF 

24 

40 

Cl = 50 pF 

9.5 

14 


IPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A or B 

Other Input High 

RL = 2 kS) 

21 

36 

RL = 280 S) 

10 

14.5 

ns 

tPHL 

— 

Propagation Delay Time, 
High-to-Low Level Output 


24 

40 


9.5 

14 
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53 SSI DM54/DM74LS240, S240, LS241, S241, LS244, S244, S940, S941 


Octal TRI-STATE® Buffers/Line Drivers/Line Receivers 


General Description 


These buffers/line drivers are designed to improve both 
the performance and PC board density of TRI-STATE 3 
buffers/drivers employed as memory-address drivers, 
clock drivers, and bus-oriented transmitters/receivers. 
Featuring 400 mV of hysteresis at each low current PNP 
data line input, they provide improved noise rejection and 
high fanout outputs, and can be used to drive terminated 
lines down to 133 SI. 


Features 

■ TRI-STATE outputs drive bus lines directly 

■ PNP inputs reduce DC loading on bus lines 

■ Hysteresis at inputs improves noise margins 


Typical Typical Typical Propagation Typical 
lOL •OH Delay Times Enable/ 

(Sink (Source Disable 


Typical Power 
Dissipation 
(Enabled) 


Current) Current) Inverting Noninverting Times Inverting Noninverting 


54LS 

12 mA 

-12 mA 

10.5 ns 

12 ns 

18 ns 

130 mW 

135 mW 

74LS 

24 mA 

-15 mA 

10.5 ns 

12 ns 

18 ns 

130 mW 

135 mW 

54S 

48 mA 

-12 mA 

4.5 ns 

6 ns 

9 ns 

450 mW 

538 mW 

74S 

64 mA 

— 15 mA 

4.5 ns 

6 ns 

9 ns 

450 mW 

538 mW 


Connection Diagrams 


Vcc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

120 119 118 117 116 115 114 113 112 111 


V CC 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 

1 20 1 19 lie 1 17 1 16 1 15 1 14 1 13 1 12 1 11 







S3 SSI DM54/DM74LS240, S240, LS241, S241, LS244, S244, S940, S941 

Connection Diagrams (Continued) 

V cc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



54S940 (J); 74S940 (N) 


V cc 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2A1 



54S941 (J); 74S941 (N) 


1 ') ' 
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53 SSI_DM54/DM74LS240, S240, LS241, S241, LS244, S244, S940, S941 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 

Units 

LS240, LS241 
LS244 

S240, S241, S244 
S940, S941 

Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.5 



-1.2 

V 


Hysteresis (Vy-f — Vy—) 

Vcc = Min 

0.2 

0.4 


0.2 

0.4 


V 

'OH 

High Level Output Current 


DM54 



-12 



-12 

mA 

DM74 



-15 



-15 

X 

o 

> 

High Level Output Voltage 

Vcc = 4.75 V, V|H = 2 V 

V|[_ = 0.8 V, Ioh = -1 mA 

2.7 



2.7 



V 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, IOH = -3 mA 

2.4 

3.4 


2.4 

3.4 


Vcc = Min, V|H = 2 V 

V|L = 0.5 V, IqH = Max 

2 



2 



>OL 

Low Level Output Current 


DM54 



12 



48 

mA 

DM74 



24 



64 

VOL 

Low Level Output Voltage 

Vcc = Min 
V|L = 0.8 V 
V|H = 2 V 

Iql = 12 mA 



0.4 




V 

Iql = Max 

DM54 



0.4 



0.55 

DM74 



0.5 



X 

N 

o 

Off-State Output Current 

High Level Voltage Applied 

Vcc = Max 
V|L = 0.8 V 
V|H = 2 V 

Vo = 2-7 V 



20 




pA 

Vo = 2.4 V 






50 

lOZL 

Off-State Output Current, 

Low Level Voltage Applied 

Vo = 0.4 V 



-20 




Vo = 0.5 V 






-50 

l| 

Input Current at 

Maximum Input Voltage 

Vcc = Max 

V| = 7 V 



0.1 




mA 

V| = 5.5 V 






1 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.7 V 



20 



50 

pA 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V 



-0.2 




mA 

V| = 0.5 V 

Any A 






-400 

pA 

Any G 






-2 

mA 

ios 

Short Circuit Output Current 

Vcc = Max (2) 

-40 


-225 

-50 


-225 

mA 

'cc 

Supply 

Current 

Vcc = Max 
Outputs 

Open 

Outputs 

High 

LS240, 241, 244 


13 

23 




mA 

S240 

S940 

DM54 





80 

123 

DM74 





80 

135 

S241, 244 
S941 

DM54 





95 

147 

DM74 





95 

160 

Outputs 

Low 

LS240 


26 

44 




LS241, 244 


27 

46 




S240 

S940 

DM54 





100 

145 

DM74 





100 

150 

S241, 244 
S941 

DM54 





120 

170 

DM74 





120 

180 

Outputs 

Disabled 

LS240 


29 

50 




LS241, 244 


32 

54 




S240 

S940 

DM54 





100 

145 

DM74 





100 

150 

S241, 244 
S941 

DM54 





120 

170 

DM74 





120 

180 


Note 1: All typical values are at Vqq = 5 V, 1 /^ = 25°C. 

Note 2: Not more than one output should be shorted at a time and duration should not exceed one second. 
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53 SSI DM54/DM74LS240, S240, LS241, S241, LS244, S244, S940, S941 


Switching Characteristics v cc = 5 v, t a = 25 °c 


tpLH Propagation Delay Time 
Low to High Level Output 


•pHL Propagation Delay Time 
High to Low Level Output 


tpZL Output Enable Time 
to Low Level 


*pZH Output Enable Time 
to High Level 


tpLZ Output Disable Time 
from Low Level 


tpHZ Output Disable Time 
from High Level 


tpLH Propagation Delay Time 
Low to High Level Output 


Progapation Delay Time 
High to Low Level Output 


Output Enable Time 
to Low Level 


Output Enable Time 


Cl = 45 pF 


Cl = 45 pF 


Cl = 45 pF 


Cl = 45 pF 


C L = 5pF 


C L = 5pF 


Cl = 150 pF 


CL = 150 pF 


Cl = 150 pF 


Cl = 150 pF 


Conditions 

RL = 667 Si — 
RL = 90 si - 
RL = 667 Si - 

rl = 90 si — 

RL = 667 si — 
Rl = 90 a - 
Rl = 667 SI — 
R L = 90 Si - 
Rl = 667 Si — 
Rl = 90 Si — 


LS240, LS241 S240, S241, S244 

LS244 S940, S941 


LS240 
LS241, 244 
S240, 940 
S241, 244, 941 
LS240 
LS241, 244 
S240, 940 
S241, 244, 941 
LS240 
LS241, 244 
S240, 940 
S241, 244, 941 
LS240 
LS241, 244 
S240, 940 
S241, 244, 941 
LS240 



RL = 667 Si 


RL = 90 Si 
Rl = 667 Si 
Rl = 90 Si 


Rl = 667 Si 
Rl = 90 Si 


S240, 940 
S241, 244, 941 
LS240 
LS241, 244 
S240, 940 
S241, 244, 941 


LS240 


LS241, 244 


S240, 940 
S241, 244, 941 
LS240 
LS241, 244 
S240, 940 
S241, 244, 941 
LS240 
LS241, 244 
S240, 940 
S241, 244, 941 
LS240 
LS241, 244 
S240, 940 
S241, 244, 941 



Max 

Min 

14 


18 



2 


2 

18 


18 



2 


2 

30 


30 



3 


3 

23 


23 



2 


3 

25 


25 



4 


2 

18 


SiS 



2 


2 

18 


21 



3 


4 

22 


22 



3 


4 

mm 


r 

Ell 




6 



6 


26 



26 




4 



4 


10 15 

10 15 


6.5 10 

8 12 


10 15 

10 15 



















§g SSI 


DM54/DM74LS242, S242, LS243, S243 
Quadruple Bus Transceivers 


General Description 

These four data line transceivers are designed for asyn¬ 
chronous two-way communications between data buses. 
They can be used to drive terminated lines down to 133 
ohms. 


Two-Way Asynchronous Communication Between Data 
Buses 

P-N-P Inputs Reduce D-C Loading 

Hysteresis (Typically 400 mV) at Inputs Improves Noise 

Margin 


Connection Diagrams 

Vcc GBA NC IB 2B 3B 4B 


V CC GBA NC IB 2B 3B 4B 




GAB NC 1A 

54LS242 (J) 
54S242 (J) 


2A 3A 4A GND 

74LS242 (N) 
74S242 (N) 


GAB NC 1A 2A 3A 4A GND 


54LS243 (J) 
54S243 (J) 


74LS243 (N) 
74S243 (N) 


Truth Table 


' Possibly destructive oscillation may occur if the transceivers are enabled in 
both directions at once. 

I = Input, O = Output, O = Inverting Outpul. 
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S3 SSI _DM54/DM74LS242, S242, LS243, S243 


Electrical Characte ristics over recommended operating tree-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 


LS242, LS243 

S242, S243 

Units 



Min 

Typ (1 

Max 

Min 

Typ (1 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

VlL 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, 1) = —18 mA 



-1.5 



-1.2 

V 


Hysteresis (V 7 +-VT—) 

Vcc = Min 

0.2 

0.4 


0.2 

0.4 


V 

'OH 

High Level Output Current 


DM54 



-12 



-12 

mA 

DM74 



-15 



-15 

X 

o 

> 

High Level Output Voltage 

Vcc = 4.75 V, V|H = 2 V 

V|i_ = 0.8 V, Ioh = — 1 mA 

2.7 



2.7 



V 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = “3 mA 

2.4 

3.4 


2.4 

3.4 


Vcc = Min, V|H = 2 V 

V||_ = 0.5 V, Iqh “ Max 

2 



2 



lOL 

Low Level Output Current 


DM54 



12 



48 

mA 

DM74 



24 



64 

_I 

o 

> 

Low Level Output Voltage 

Vcc = Min 
V|L = 0.8 V 
V| H = 2 V 

IqL = 12 mA 



0.4 




V 

Iql = Max 

DM54 



0.4 



0.55 

DM74 



0.5 

lOZH 

Off-State Output Current, 

High Level Voltage Applied 

Vcc = Max 

V|L = 0.8 V 
V,H = 2 V 

V 0 = 2.7 V 



40 




pA 

Vo = 2.4 V 






50 

lOZL 

Off-State Output Current, 

Low Level Voltage Applied 

Vo = 0.4 V 



-200 




Vo = 0.5 V 






-50 

l| 

Input Current at 

Maximum Input Voltage 

Vcc = Max 

V| = 5.5 V 

A or B 



0.1 




mA 

V| = 7 V 

Any G 



0.1 




V| = 5.5 V 

Any 






1 

l|H 

High Level Input Current 

Vcc = Max 

V| = 2.7 V 



20 



50 

pA 

l|L 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V 



-0.2 




mA 

fiA 

V| = 0.5 V 

_ 

Any A 






-400 

Any G 






-2 

mA 

'os 

Short Circuit Output Current 

Vcc = Max (2) 

-40 


-225 

-50 


-225 

mA 

'cc 

Supply 

Current 

Vcc = Max 
Outputs 

Open 

Outputs 

High 

LS242, 243 


22 

38 




mA 

S242 

DM54 





80 

123 

DM74 





80 

135 

S243 

DM54 





95 

147 

DM74 





95 

160 


Outputs 

Low 

LS242, 243 


29 

50 




S242 

DM54 





100 

145 

DM74 





100 

150 

S243 

DM54 





120 

170 

DM74 





120 

180 


Outputs 

LS242 


29 

50 





LS243 


32 

54 






DM54 





100 

145 


DM74 





100 

150 



DM54 





120 

170 

_1_L 


DM74 





120 

180 


Note 1: All typical values are al Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time and duration should not exceed one second. 
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SSI DM54/DM74LS242, S242, LS243, S243 

Switching Characteristics v C c = 5 v, t a = 25°c _____ r 


Parameter 

Conditions 


DM54/74 

DM54/74 

Units 


LS242, LS243 

S242, S243 


Min 

Typ 

Max 

Min 

Typ 

Max 

tPLH 

Propagation Delay Time 

Low to High Level Output 



LS242 

3 

9 

14 




ns 

RL = 667 Q, 

LS243 

5 

12 

18 




C L = 45 pF 


S242 




2 

4.5 

7 

RL = 90 Q 

S243 




2 

6 

9 

*PHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 45 pF 


LS242 

5 

12 

18 




RL = 667 Q 

LS243 

7 

12 

18 




R L = 90 S3 

S242 




2 

4.5 

7 

S243 




2 

6 

9 

tpZL 

Output Enable Time 
to Low Level 

Cl = 45 pF 

R L = 667S) 

LS242 

10 

20 

30 




LS243 

10 

20 

30 




r l = 90 si 

S242 




3 

10 

15 

S243 




3 

10 

15 

tPZH 

Output Enable Time 
to High Level 

Cl = 45 pF 

R L = 667si 

LS242 

5 

15 

23 




LS243 

10 

15 

23 




Rl = 90 0 

S242 




2 

6.5 

10 

S243 




3 

8 

12 

tPLZ 

Output Disable Time 
from Low Level 

C L = 5 pF 

Rl = 667 Si 

LS242 

7 

15 

25 




LS243 

8 

15 

25 




R L = 90 Si 

S242 




4 

10 

15 

S243 




2 

10 

15 

tpHZ 

Output Disable Time 
from High Level 

Cl = 5 pF 

Rl = 667 Si 

LS242 

5 

10 

18 




LS243 

5 

10 

18 





S242 




2 

6 

9 

Rl = 90 Si 

S243 




2 

6 

9 

tPLH 

Propagation Delay Time 

Low to High Level Output 

Cl = 150 pF 

Rl = 667 Si 

LS242 

5 

11 

18 





LS243 

6 

14 

21 





R U = 90 Si 

S242 




3 

7 

10 


S243 




4 

9 

12 

tPHL 

Propagation Delay Time 

High to Low Level Output 

Cl = 150 pF 

Rl = 667 Si 

LS242 

6 

15 

22 





LS243 

6 

15 

22 




Rl = 90 Si 

S242 




3 

7 

10 

S243 




4 

9 

12 

ns 

'PZL 

Output Enable Time 
to Low Level 

Cl = 150 pF 

Rl = 667 Si 

LS242 

12 

22 

33 





LS243 

12 

22 

33 





Rl = 90 Si 

S242 




6 

14 

21 


S243 




6 

14 

21 


tPZH 

Output Enable Time 
to High Level 

Cl = 150 pF 

Rl = 667 Si 

LS242 

6 

18 

26 





LS243 

11 

18 

26 





Rl = 90 Si 

S242 




4 

9 

12 


S243 




4 

10 

15 
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General Description 


These octal bus transceivers are designed for asynchro¬ 
nous two-way communication between data buses. The 
control function implementation minimizes external timing 
requirements. 

The device allows data transmission from the A bus to the B 
bus or from the B bus to the A bus depending upon the logic 
level at the direction control (DIR) input. The enable input 
(G) can be used to disable the device so that the buses are 
effectively isolated. 


DM54/DM74LS245 
TRI-STATE® Octal Dus Transceiver 
Features 

■ Bi-directional bus transceiver in a high-density 20-pin 
package 

■ Tri-state outputs drive bus lines directly 

■ P-N-P inputs reduce D-C loading on bus lines 

■ Hysteresis at bus inputs improve noise margins 

■ Typical propagation delay times, port-to-port.. .8 ns 

■ Typical enable/disable times... 17ns 

Type 'OL ^OH 

(Sink Current) (SourceCurrent) 

54LS245 12 mA -12 mA 

74LS245 24 mA -15 mA 


Connection Diagram 


ENABLE 

V CC G B1 B2 B3 B4 BS B6 B7 

laoligjia I17 lie I is I14 1 13 I12 


A 

\£Z±\££±\ 





Q 


Ul 

u 



1 ] 

P 

TP 

Xi 


Truth Table 


A2 A3 A4 A5 


A6 A7 A8 


54LS245 (J); 74LS245 (N) 


Enable D ' reC « lon 

77 Control 

G DIR 

Operation 

L L 

L H 

H X 

B data to A bus 

A data to B bus 
Isolation 
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DM54/DM74LS245 


S3 SSI 


Electrical Characteristics over recommended operating tree-air temperature range (unless otherwise noted) 








DM54/74 



Parameter 


Conditions 



LS245 

Units 







Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vqc — Min, l| = —18 mA 



-1.5 

V 


Hysteresis (Vf+ - Vf-) 

Vcc = Min 

0.2 

0.4 


V 

'OH 

High Level Output Current 




DM54 



-12 

mA 




DM74 



-15 

VOH 

High Level Output Voltage 

VQC = 4 75 V, V|H = 2 V 

V|l_ = 0.8 V, lOH = -1 ™ A 

2.7 






VCC = Min, V|H = 2 V 

V|L = 0.8 V, lOH = “3 mA 

2.4 

3.4 


V 



Vcc = Min, V|H = 2 V 

V|L = 0.5 V, IQH = Max 

2 




'OL 

Low Level Output Current 




DM54 



12 

mA 




DM74 



24 

VOL 

Low Level Output Voltage 

Vcc = Min 
V|L = 0.8 V 

lOL = 12 mA 

DM74 



0.4 


Iql = Max 

DM54 



0.4 

V 



V|H = 2 V 

DM74 



0.5 


lOZH 

Off-State Output Current, 
High Level Voltage Applied 

Vcc = Max 


Vo = 2.7 V 



10 

P A 

'OZL 

Off-State Output Current, 

Low Level Voltage Applied 

V,H = 2 V 


Vq = 0.4 V 



-200 

l| 

Input Current at 

Vcc = Max 

A or B 

V| = 5.5 V 



0.1 

mA 


Maximum Input Voltage 

DIR or G 

V| = 7 V 



0.1 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7 V 



20 

M a 

IlL 

Low Level Input Current 

Vcc = Max, V, = 0.4 V 



-0.2 

mA 

'OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-40 


-225 

mA 

Icc 

Supply Current 

Outputs High 




48 

70 


Outputs Low 

VCC = 

Max 


62 

90 

mA 



Outputs at Hi-Z 




64 

95 



Not® 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output shorted at a time, not to exceed one second duration. 
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DM54/DM74LS245 


53 ssi 


Switching Characteristics v cc = 5 v, t a = 25°c 




DM54/74 



Parameter 

Conditions 

LS245 

Unit 




Min 

Typ 

Max 


tPLH 

Propagation Delay Time, Low-to-High-Level Output 



8 

12 

ns 

tPHL 

Propagation Delay Time, High-to-Low-Level Output 

cl = 45 p f 


8 

12 

ns 

tPZL 

Output Enable Time to Low Level 

RL = 667 a 


27 

40 

ns 

'PZH 

Output Enable Time to High Level 



25 

40 

ns 

>PLZ 

Output Disable Time from Low Level 

Cl = 5 pF 


15 

25 

ns 

<PHZ 

Output Disable Time from High Level 

RL = 667 £2 


15 

25 

ns 

tPLH 

Propagation Delay Time, Low-to-High-Level Output 



10 

16 

ns 

tPHL 

Propagation Delay Time, High-to-Low-Level Output 

C L = 150 pF 


11 

17 

ns 

tPZL 

Output Enable Time to Low Level 

RL = 667 £2 


30 

45 

ns 

'PZH 

Output Enable Time to High Level 



30 

45 

ns 
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SSI DM54/DM74LS279 Quad S-R Latches 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise not 

Bd) 

Parameter 

Conditions 

DM54/74 

Units 

LS279 

Min 

Typ (1) 

Max 

VlH 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 

V 

DM74 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.5 

V 

'OH 

High Level Output Current 




-400 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V||_ = Max, IqH = “400 /iA 

DM54 

2.5 

3.5 


V 

DM74 

2.7 

3.5 


lOL 

Low Level Output Current 


DM54 



4 

mA 

DM74 



8 

VOL 

Low Level Output Voltage 

Vcc = Min 

V|H = 2 V 
V|L = Max 

Iql = 4 mA 


0.25 

0.4 

V 

lOL = 8 mA 

DM74 


0.35 

0.5 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 7 V 



0.1 

mA 

'IH 

High Level Input Current 

Vcc = Max, Vi = 2.7 V 



20 

pA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-0.4 

mA 

los 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-20 


-100 

mA 

ICC 

Supply Current 

VCC = Max (3) 


3.8 

7 

mA 

Note 1: All 

Note 2: Not 

Note 3: Iqc 

Switchi 

ypical values are at Vqq = 5 V. — 25°C. 

more than one output should be shorted at a time, and duration of short circuit should not exceed one second, 
is measured with all R inputs grounded, all S inputs at 4.5 V, and all outputs open. 

ng Characteristics v C c = s v, t a = 25°c 


Parameter 

Conditions 

Min 

Typ 

Max 

Units 

IPLH 

Propagation Delay Time, 
Low-to-High Level Output 
From S Input 

Cl = 15 pF, Rl = 2 kSi 


12 

22 

ns 

Cl = 50 pF, Rl = 2 kS2 


15 

25 

IPHL 

Propagation Delay Time, 
High-to-Low Level Output 
From S Input 

CL = 15 pF, Rl = 2 kSJ 


9 

15 


Cl = 50 pF, Rl = 2 kO 


15 

23 


IPHL 

Propagation Delay Time, 
High-to-Low Level Output 
From, R Input 

Cl = 15 pF, Rl = 2 kn 


15 

27 


Cl = 50 pF, Rl = 2 kn 


21 

33 
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S3 SSI _DM54/DM74365, 366, 367, 368 Hex TRI-STATE® Buffers 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted). 


Parameter 

Conditions 

DM54/74 

DM54/74 


365, 366, 367, 368 

LS365A, LS366A, 
LS367A, LS368A 

Units 



Min 

Typ(i 

Max 

Min 

Typ(i) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

VlL 

Low Level Input Voltage 


DM54 



0.8 



0.8 


DM74 



0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min 

l| = —12 mA 



-1.5 




V 

l| = -18 mA 






-1.5 

'OH 

High Level Output Current 


DM54 



-2.0 



-1.0 

mA 

DM74 



-5.2 



-2.6 

VOH 

High Level Output Voltage 

Vcc = Min, V|(-| = 2 V 

V|L = Max, Iqh = Max 

DM54 

2.4 

3.1 


2.4 

3.4 


V 

DM74 

2.4 

3.1 


2.4 

3.1 


>OL 

Low Level Output Current 


DM54 



32 



12 

mA 

DM74 



32 



24 

VOL 

Low Level Output Voltage 

Vcc = Min 
V| H = 2 V 
V|L = Max 

lOL = 12 mA 






0.4 

V 

lOL = 24 mA 






0.5 

lOL = 32 mA 



0.4 




'O(OFF) 

Off-State (High Impedance 
State) Output Current 

Vcc = Max 
V,h = 2 V 

V 0 = 0.4 V 



-40 



-20 

aA 

V 0 = 2.4 V 



40 




Vo = 2.4 V 






20 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max 

V| = 5.5 V 



1 




mA 

V| = 7.0 V 






0.1 

l|H 

High Level Input Current 

Vcc = Max 

V| = 2.4 V 



40 




aA 



V| = 2.7 V 






20 

l|L 

Low Level Input 
Current 

A Input 

Vcc = Max 

V| = 0.5 V, 

Both G Inputs at 2 V 



-40 



-20 

aA 

V| = 0.4 V, 

Both G Inputs at 0.4 V 



-1.6 



-0.4 

mA 

G Input 

V| = 0.4 V 



-1.6 



-0.4 

'os 

Short Circuit Output Current 

Vcc = Max (2) 

-40 


-115 

-20 


-100 

mA 

Icc 

Supply Current 


365, LS365, 367, LS367 


65 

85 


14 

24 

mA 

(3) 

366, LS366, 368, LS368 


59 

77 


12 

21 


Note 1: All lypical values are at Vqq = 5 V, T^ = 25°C. 

Note 2: Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 
Note 3: Ice is measured with data inputs at GND and output controls at 4.5 V. 
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Section 6 

54/74 MSI Device 
Specifications 


TEMPERATURE RANGE 


-55°C to +125°C 

0°C to +70°C 

DM5441A 

DM7441A 

DM5442 

DM7442 

DM54L42A 

DM74L42A 

DM544LS42 

DM74LS42 

DM5445 

DM7445 

DM5446A 

DM7446A 

DM5447A 

DM7447A 

DM54LS47 

DM74LS47 

DM5448 

DM7448 

DM54LS48 

DM74LS48 

DM54LS49 

DM74LS49 

DM5475 

DM7475 

DM54L75A 

DM74L75A 

DM54LS75 

DM74LS75 

DM54LS77 

DM74LS77 

DM5483 

DM7483 

DM54LS83A 

DM74LS83A 

DM5485 

DM7485 

DM54L85 

DM74L85 

DM54LS85 

DM74LS85 

DM7489B 

DM54L89A 

DM74L89A 

DM5490A 

DM7490A 

DM54L90 

DM74L90 

DM54LS90 

DM74LS90 

DM54L91 

DM74L91 

DM5492A 

DM7492A 

DM54LS92 

DM74LS92 

DM5493A 

DM7493A 

DM54L93 

DM74L93 

DM54LS93 

DM74LS93 

DM5495 

DM7495 

DM54L95 

DM74L95 

DM5496 

DM7496 

DM54L98 

DM74L98 

DM54LS138 

DM74LS138 

DM54S138 

DM74S138 

DM54LS139 

DM74LS139 

DM54S139 

DM74S139 

DM54141 

DM74141 

DM54145 

DM74145 

DM54147 

DM74147 

DM54148 

DM74148 

DM54150 

DM74150 

DM54151A 

DM74151A 

DM54LS151 

DM74LS151 

DM54S151 

DM74S151 

DM54153 

DM74153 

DM54LS153 

DM74LS153 

DM54S153 

DM74S153 

DM54154 

DM74154 

DM54L154A 

DM74L154A 

DM54LS154 

DM74LS154 


DESCRIPTION 


BCD/Decimal Decoders/Drivers 
BCD/Decimal Decoders 
BCD/Decimal Decoders 
BCD/Decimal Decoders 
BCD/Decimal Decoders/Drivers 
BCD/7-Segment Decoders/Drivers 
BCD/7-Segment Decoders/Drivers 
BCD/7-Segment Decoders/Drivers 
BCD/7-Segment Decoders/Drivers 
BCD/7-Segment Decoders/Drivers 
BCD/7-Segment Decoders/Drivers 
Quad Latches 
Quad Latches 
Quad Latches 
Quad Latches 

4-Bit Binary Adders with Fast Carry 
4-Bit Binary Adders with Fast Carry 
4-Bit Magnitude Comparators 
4-Bit Magnitude Comparators 
4-Bit Magnitude Comparators 
64-Bit Read/Write Memories 
64-Bit Read/Write Memories 
Decade, Divide by 12, and Binary Counters 
Decade, Divide by 12, and Binary Counters 
Decade, Divide by 12, and Binary Counters 
8-Bit Serial Shift Registers 
Decade, Divide by 12, and Binary Counters 
Decade, Divide by 12, and Binary Counters 
Decade, Divide by 12, and Binary Counters 
Decade, Divide by 12, and Binary Counters 
Decade, Divide by 12, and Binary Counters 
4-Bit Parallel Access Shift Registers 

4- Bit Parallel Access Shift Registers 

5- Bit Shill Registers 
4-Bit Storage Registers 
Decoders/Demultiplexers 
Decoders/Demultiplexers 
Decoders/Demultiplexers 
Decoders / Demultiplexers 

BCD/Decimal Decoders/Drivers 
BCD/Decimal Decoders/Drivers 
Priority Encoders 
Priority Encoders 
Data Selectors/Multiplexers 
Data Selectors/Multiplexers 
Data Selectors/Multiplexers 
Data Selectors/Multiplexers 

Dual 4-Line to 1-Line Data Selectors/Multiplexers 
Dual 4-Line to 1-Line Data Selectors/Multiplexers 
Dual 4-Line to 1-Line Data Selectors/Multiplexers 
4-Line to 16-Line Decoders/Demultiplexers 
4-Line to 16-Line Decoders/Demultiplexers 
4-Line to 16-Line Decoders/Demultiplexers 


PAGE 
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§21 Logic Data Book 


54/74 MSI Devices 


TEMPERATURE RANGE 
— 55°C to +125°C 0°C to +70°C 


DM54155 

DM54LS155 

DM54156 

DM54LS156 

DM54157 

DM54L157A 

DM54LS157 

DM54S157 

DM54LS158 

DM54S158 

DM54160A 

DM54LS160A 

DM54S160 

DM54 161A 

DM54LS161A 

DM54S161 

DM54162A 

DM54LS162A 

DM54S162 

DM54163A 

DM54LS163A 

DM54S163 

DM54164 

DM54L164A 

DM54LS164 

DM54165 

DM54L165A 

DM54LS165 

DM54166 

DM54LS166 

DM54LS168 

DM54LS169 

DM54170 

DM54LS170 

DM54173 

DM54LS173 

DM54174 

DM54LS174 

DM54S174 

DM54175 

DM54LS175 

DM54S175 

DM54176 

DM54177 

DM54180 

DM54181 

DM54S181 

DM54S182 

DM54184 

DM54185A 

DM54190 

DM54LS190 

DM54191 

DM54LS191 

DM54192 

DM54L192 

DM54LS192 

DM54193 

DM54L193 

DM54LS193 

DM54194 

DM54LS194A 

DM54S194 


DM74155 

DM74LS155 

DM74156 

DM74LS156 

DM74157 

DM74L157A 

DM74LS157 

DM74S157 

DM74LS158 

DM74S158 

DM74160A 

DM74LS160A 

DM74S160 

DM74161A 

DM74LS161A 

DM74S161 

DM74162A 

DM74LS162A 

DM74S162 

DM74 163A 

DM74LS163A 

DM74S163 

DM74164 

DM74L164A 

DM74LS164 

DM74165 

DM74L165A 

DM74LS165 

DM74166 

DM74LS166 

DM74LS168 

DM74LS169 

DM74170 

DM74LS170 

DM74173 

DM74LS173 

DM74174 

DM74LS174 

DM74S174 

DM74175 

DM74LS175 

DM74S175 

DM74176 

DM74177 

DM74180 

DM74181 

DM74S181 

DM74S182 

DM74184 

DM74185A 

DM74190 

DM74LS190 

DM74191 

DM74LS191 

DM74192 

DM74L192 

DM74LS192 

DM74193 

DM74L193 

DM74LS193 

DM74194 

DM74LS194A 

DM74S194 


DESCRIPTION 

Dual 2-Line to 4-Line Decoders/Demultiplexers 

Dual 2-Line to 4-Line Decoders/Demultiplexers 

Dual 2-Line lo 4-Line Decoders/Demultiplexers 

Dual 2-Line to 4-Line Decoders/Demultiplexers 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

Quad 2-Line to 1 -Line Data Selectors/Multiplexers 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

Synchronous 4-Bit Counters 

8-Bit Serial In/Parallel Out Shift Registers 

8-Bit Serial In/Parallel Out Shift Registers 

8-Bit Serial In/Parallel Out Shift Registers 

8-Bit Parallel In/Serial Out Shift Register 

8-Bit Parallel In/Serial Out Shift Registers 

8-Bit Parallel In/Serial Out Shift Registers 

8-Bit Parallel In/Serial Out Shift Registers 

8- Bit Parallel In/Serial Out Shift Registers 
Synchronous 4-Bit Up/Down Counters 
Synchronous 4-Bit Up/Down Counters 

4 By 4 Register Files 

4 By 4 Register Files 

TRI-STATE' 11 Quad D Registers 

TRI-STATE Quad D Registers 

Hex D Flip-Flops with Clear 

Hex D Flip-Flops with Clear 

Hex D Flip-Flops with Clear 

Quad D Flip-Flops with Clear 

Quad D Flip-Flops with Clear 

Quad D Flip-Flops with Clear 

Presettable Decade and Binary Counters 

Presettable Decade and Binary Counters 

9- Bit Parity Generators/Checkers 
Arithmetic Logic Unit/Function Generators 
Arithmetic Logic Unit/Function Generators 
Look-Ahead Carry Generators 
BCD-to-Binary and Binary-to-BCD Converters 
BCD-to-Binary and Binary-to-BCD Converters 
Synchronous Up/Down Counters with Mode Control 
Synchronous Up/Down Counters with Mode Control 
Synchronous Up/Down Counters with Mode Control 
Synchronous Up/Down Counters with Mode Control 
Synchronous Up/Down Counters with Dual Clock 
Synchronous Up/Down Counters with Dual Clock 
Synchronous Up/Down Counters with Dual Clock 
Synchronous Up/Down Counters with Dual Clock 
Synchronous Up/Down Counters with Dual Clock 
Synchronous Up/Down Counters with Dual Clock 
4-Bit Bidirectional Universal Shift Registers 

4-Bit Bidirectional Universal Shift Registers 
4-Bit Bidirectional Universal Shift Registers 


PAGE 

NUMBER 

6-75 

6-75 

6-75 

6-75 

6-78 

6-78 

6-78 

6-78 

6-78 

6-78 

6-82 

6-82 

6-82 

6-82 

6-82 

6-82 

6-82 

6-82 

6-82 

6-82 

6-82 

6-82 

6-95 

6-95 

6-95 

6-98 

6-98 

6-98 

6-102 

6-102 

6-106 

6-106 

6-113 

6-113 

6-118 

6-118 

6-122 

6-122 

6-122 

6-122 

6-122 

6-122 

6-126 

6-126 

6-132 

6-135 

6-135 

6-144 

6-148 

6-148 

6-154 

6-154 

6-154 

6-154 

6-161 

6-161 

6-161 

6-161 

6-161 

6-161 

6-169 

6-169 

6-169 
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54/74 MSI Devices 


TEMPERATURE RANGE 


-55°C to +125°C 

0°C to +70°C 

DM54195 

DM74195 

DM54LS195A 

DM74LS195A 

DM54S195 

DM74S195 

DM54196 

DM74196 

DM54LS196 

DM74LS196 

DM54S196 

DM74S196 

DM54197 

DM74197 

DM54LS197 

DM74LS197 

DM54S197 

DM74S197 

DM54198 

DM74198 

DM54199 

DM74199 

DM54LS247 

DM74LS247 

DM54LS248 

DM74LS248 

DM54LS249 

DM74LS249 

DM54251 

DM74251 

DM54LS251 

DM74LS251 

DM54S251 

DM74S251 

DM54LS253 

DM74LS253 

DM54S253 

DM74S253 

DM54LS257B 

DM74LS257B 

DM54S257 

DM74S257 

DM54LS258B 

DM74LS258B 

DM54S258 

DM74S258 

DM54259 

DM74259 

DM54LS259 

DM74LS259 

DM54S280 

DM74S280 

DM54LS283 

DM74LS283 

DM54S283 

DM74S283 

DM54LS290 

DM74LS290 

DM54LS293 

DM74LS293 

DM54LS298 

DM74LS298 

DM54S299 

DM74S299 

DM54LS352 

DM74LS352 

DM54LS353 

DM74LS353 

DM54LS373 

DM74LS373 

DM54S373 

DM74S373 

DM54LS374 

DM74LS374 

DM54S374 

DM74S374 

DM54S381 

DM74S381 

DM54LS390 

DM74LS390 

DM54LS393 

DM74LS393 

DM54LS670 

DM74LS670 

DM54LS952 

DM74LS952 

DM54LS962 

DM74LS962 


DESCRIPTION 

4-Bit Parallel Access Shift Registers 
4-Bit Parallel Access Shift Registers 
4-Bit Parallel Access Shift Registers 
Presettable Decade and Binary Counters 
Presettable Decade and Binary Counters 
Presettable Decade and Binary Counters 
Presettable Decade and Binary Counters 
Presettable Decade and Binary Counters 
Presettable Decade and Binary Counters 
8-Bit Shift Registers 
8-Bit Shift Registers 

BCD-to-Seven Segment Decoders /Drivers 
BCD-to-Seven Segment Decoders/Drivers 
BCD-to-Seven Segment Decoders/Drivers 
TRI-STATE' Data Selectors/Multiplexers 
TRI-STATE Data Selectors/Multiplexers 
TRI-STATE Data Selectors/Multiplexers 
TRI-STATE Data Selectors/Multiplexers 
TRI-STATE Data Selectors/Multiplexers 
TRI-STATE Quad 2-Data Selectors /Multiplexers 
TRI-STATE Quad 2-Data Selectors /Multiplexers 
TRI-STATE Quad 2-Data Selectors /Multiplexers 
TRI-STATE Quad 2-Dala Selectors /Multiplexers 
8-Bit Addressable Latches 

8- Bit Addressable Latches 

9- Bit Parity Generators/Checkers 
4-Bit Binary Adders with Fast Carry 
4-Bit Binary Adders with Fast Carry 
Decade and 4-Bit Binary Counters 
Decade and 4-Bit Binary Counters 
Quad 2-Multiplexers with Storage 
8-Bit Universal Shift/Storage Registers 

Dual 4-Line to 1-Line Data Selectors/Mulliplexers 
TRI-STATE Data Selectors/Multiplexers 
TRI-STATE Octal D-Type Transparent Latches 
TRI-STATE Octal D-Type Transparent Latches 
TRI-STATE Octal D-Type Positive-Edge-Triggered 
Flip-Flops 

TRI-STATE Octal D-Type Positive-Edge-Triggered 
Flip-Flops 

Arithmetic Logic Unit/Function Generator 
Dual 4-Bit Decade and Binary Counters 
Dual 4-Bit Binary Counters 
TRI-STATE 4 by 4 Register Files 
TRI-STATE Dual Rank 8 Bit Shift Registers 
TRI-STATE Dual Rank 8-Bit Shift Registers 


PAGE 

NUMBER 

6-174 

6-174 

6-174 

6-126 

6-126 

6-126 

6-126 

6-126 

6-126 

6-178 

6-178 

6-184 

6-184 

6-184 

6-190 

6-190 

6-190 

6-194 

6-194 

6-197 

6-197 

6-197 

6-197 

6-201 

6-201 

6-204 

6-21 

6-21 

6-207 

6-207 

6-211 

6-214 

6-220 

6-222 

6-225 

6-225 

6-225 

6-225 

6-230 

6-234 

6-234 

6-239 

6-243 

6-243 
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53 MSI 


DM54/DM7441A, 141 


BCD/Decimal Decoders/Drivers 

General Description 



The DM5441A/DM7441A is a BCD-to-decimal decoder de¬ 
signed to drive gas-filled NIXIE tubes. The device is also 
capable of driving other types of low-current lamps and 
relays. 

Input clamp diodes are also provided to clamp negative- 
voltage transitions in order to minimize transmission-line ef¬ 
fects. 

An over-range decoding feature provides that if binary num¬ 
bers between 10 and 15 are applied to the input, the least 
significant bit (0-5) will be decoded on the output. 

The DM54141/DM74141 is a BCD-to-decimal decoder de¬ 
signed to drive cold-cathode indicator tubes. 

Features 

■ Drive cold-cathode, numeric indicator tubes directly 

■ Fully decoded inputs 

■ Low leakage current 

Full decoding is provided for all possible input states. For 
binary inputs 10 through 15, all the outputs are off. There¬ 
fore the DM54141/DM74141, combined with a minimum of 
external circuitry, can use these invalid codes in blanking 
leading- and/or trailing-edge zeros in a display. 

DM54/7441A 
DM54/74141 
■ Low power dissipation 
DM54/7441A 
DM54/74141 

1.8 |/A@ 50 V 

50 J/A @ 55 V 

105 mW typical 

55 mW typical 


Connection Diagram 


4 GND 6 



Truth Tables 


OUTPUTS INPUTS 
5441A (J,W) 
54141 (J,W) 


A D Vcc B C 2 

'---OUTPUT 


INPUTS 

7441A (N) 
74141 (N) 


5441A/7441A 


Input 

Output 

D 

C 

B 

A 

On 1 

L 

L 

L 

L 

0 

L 

L 

L 

H 

1 

L 

L 

H 

L 

2 

L 

L 

H 

H 

3 

L 

H 

L 

L 

4 

L 

H 

L 

H 

5 

L 

H 

H 

L 

6 

L 

H 

H 

H 

7 

H 

L 

L 

L 

8 

H 

L 

L 

H 

9 

(Over Range) 


H 

L 

H 

L 

0 

H 

L 

H 

H 

1 

H 

H 

L 

L 

2 

H 

H 

L 

H 

3 

H 

H 

H 

L 

4 

H 

H 

H 

H 

5 


54141/74141 


Input 

Output 

D 

C 

B 

A 

On* 

L 

L 

L 

L 

0 

L 

L 

L 

H 

i 

L 

L 

H 

L 

2 

L 

L 

H 

H 

3 

L 

H 

L 

L 

4 

L 

H 

L 

H 

5 

L 

H 

H 

L 

6 

L 

H 

H 

H 

7 

H 

L 

L 

L 

8 

H 

L 

L 

H 

9 

(Over Range) 


H 

L 

H 

L 

None 

H 

L 

H 

H 

None 

H 

H 

L 

L 

None 

H 

H 

L 

H 

None 

H 

H 

H 

L 

None 

H 

H 

H 

H 

None 
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H = High Level, L = Low Level 
’All other outputs are otl 





gg MS , DM54/DM7441 A, 141 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

- DM5 4/74 _ 

^___ 4 1 A I 141 Units 







DM54/74 




Conditions 


41A 

141 






Min 

rypd) 

Max 

Min 

ryp (1) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V|| 

Low Level Input Voltage 




0.8 



0.8 

V| 

Input Clamp Voltage 

VCC = Min, l| 

= -12 mA 




N/A 



-1.5 


On-State Output Voltage 


-55°C to +70°C 



2.5 



2.5 



Iq = 7 mA 

125°C 



3.0 



3.0 


Oft-State Reverse Current 



T A = 125°C 



60 







Vq = 50 V 

T A = 70°C 



40 






VcC = Min 


T A = —55°C 
0°C,25°C 



1.8 







Vq = 55 V 






50 


Off-State Reverse Current 



T A = 55°C 



N/A 



5 


for Input Counts 10-15 

Vcc = Mm, Vo — 30 V 

Ta = 70°C 



N/A 



15 


Voh Off-State Output Voltage 

l| Input Current at Maximum 
Input Voltage 

l|H High Level Input Current 
l|L Low Level Input Current 
Ice Supply Current 


Iq = 0.5 mA 
Voc = Min T“ 

lO = 1.0 mA 

Vcc = Max, V, = 5.5 V 

t 

VcC = Max, V| = 2.4 V - 
/ 

Vcc = Max, V| = 0.4 V - 
Vcc = Max (2) 





1 



1.0 

mA 

A Input 


3 

40 



40 

ii A 

B, C, or D Input 


3 

40 



80 


A Input 


-1.0 

-1.6 



-1.6 

mA 

B, C, or D Input 


-1.0 

-1.6 



-3.2 




21 

36 


11 

25 

mA 


Note 1: All typical values are al Vcc = 5 V Ta - 25°C. 

Note 2: Ice is measured with all inputs grounded and outputs open. 








$3 MSI 


DM54/DM7442, L42A, LS42 
BCD/Decimal Decoders 


General Description 

These BCD-to-decimal decoders consist of eight inverters 
and ten, tour-input NAND gates. The inverters are con¬ 
nected in pairs to make BCD input data available tor decod¬ 
ing by the NAND gates. Full decoding of input logic ensures 
that all outputs remain off for all invalid (10-15) input 
conditions. 

Features 

■ Diode clamped inputs 


■ Also for application as 4-line-to-16-line decoders; 3-line- 
to-8-line decoders 

■ All outputs are high for invalid input conditions 

Typical Typical 

Type Power Dissipation Propagation Delay 

42 140 mW 17 ns 

L42A 15 mW 53 ns 

LS42 35 mW 17 ns 


Connection Diagram 


Logic Diagram 


V cc A B C D 9 8 7 

lie I 15 I 14 113 1 12 |n I 10 I 9 


11 | 2 | 3 |4 | 5 | 6 | ? |8 

0 1 2 3 4 5 6 GND 


. 5442 (J,W) 
54L42A (J,W) 
54LS42 (J,W) 

Truth Table 


7442(N) 
74L42A (N) 
74LS42(N) 




42. L42A, LS42 
BCD Input 

All Types 

Decimal Output 


D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

_i 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

s 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H = High Level 
L = Low Level 
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Switching Characteristics v C c = 5 v, t a = 25 °c 




General Description 


These BCD-to-decimal decoders/drivers consist of eight 
inverters and ten. four-input NAND gates. The inverters are 
connected in pairs to make BCD input data available for de¬ 
coding by the NAND gates. Full decoding of BCD input logic 
ensures that all outputs remain off for all invalid (10-15) bi¬ 
nary input conditions. These decoders feature high-perfor¬ 
mance, NPN output transistors designed for use as 
indicator/relay drivers, or as open-collector logic-circuit 


_ DM54/DM74 45,145 

BCD/Decimal Decoders/Drivers 


drivers. The high-breakdown output transistors are com¬ 
patible for interfacing with most MOS integrated circuits. 

Features 

■ Full decoding of input logic 

■ 80 mA sink-current capability 

■ All outputs are off for invalid BCD input conditions 


Connection Diagram 


Logic Diagram 


I 16 I 15 13 12 11 


P I 2 I 3 r F r p r 

,° 1 3 3 4 5 6 GNO 

OUTPUTS 

5445 (J,W) 7445 (N) 

54145 (J,W) 74145 (N) 


Truth Table 



No. 

Inputs 

Outputs 


D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

O 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

-i 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

5 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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MS I DM54/DM7445,145 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise not 

ed) 

Parameter 

Conditions 

DM54/74 

Units 

45,145 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 

V 

VO(ON) 

On-State Output Voltage 

Vcc Min, V|H = 2 V 

V|L = 0.8 V 

'O(ON) = 80 mA 


0.5 

0.9 

V 

lQ(ON) = 20 mA 



0.4 

VO(OFF) 

Off-State Output Voltage 

VcC = Min, V|H = 2 V 

V|L = 0.8 V, lo(OFF) = 250 pA 

45 

30 



V 

145 

15 



l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 

pA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 

icc 

Supply Current 

Vcc = Max (2) 

DM54 


43 

62 

mA 

DM74 


43 

70 

Note 1: All 

1 Note 2: l C c 

Switchi 

ypical values are at Vcc = 5 V - T A ” 25 °C- 
is measured with all inputs grounded and outputs open. 

ng Characteristics v C c = 5 v, t a = 25°c 


Parameter 

Conditions 

DM54/74 

Units 

45, 145 

Min 

Typ 

Max 

tpLH Propagation Delay Time, Low-to-High Level Output 

CL = 15 pF 
rl = 100 0 



30 

ns 



30 

ns 

Propagation Delay Time, High*to-Low Level Output 
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22 msi 


DM54/DM7446A, 47A, LS47, 48, LS48, LS49 


General Description 

The 46A, 47A and LS47 feature active-low outputs de¬ 
signed for driving common-anode LED's or incandescent in¬ 
dicators directly; and the 48, LS48 and LS49 feature 
active-high outputs for driving lamp buffers or common- 
cathode LED's. All of the circuits except the LS49 have full 
ripple-blanking input/output controls and a lamp test input. 
The LS49 features a direct blanking input. Segment identifi¬ 
cation and resultant displays are shown on a following 
page. Display patterns for BCD input counts above nine are 
unique symbols to authenticate input conditions. 

All of the circuits except the LS49 incorporate automatic 
leading and/or trailing-edge, zero-blanking control (RBI 
and RBO). Lamp test (LT) of these devices may be per¬ 
formed at any time when the BI/RBO node is at a high logic 
level. All types (including LS49) contain an overriding 
blanking input (Bl) which can be used to control the lamp 
intensity (by pulsing), or to inhibit the outputs. 


BCD/7-Segment Decoders/Drivers 
Features 

■ All circuit types feature lamp intensity modulation 
capability 

5446A/7446A, 5447A/7447A, 54LS47/74LS47 

■ Open-collector outputs drive indicators directly 

■ Lamp-test provision 

■ Leading/trailing zero suppression 

5448/7448, 54LS48/74LS48 

■ Internal pull-ups eliminate need for external resistors 

■ Lamp-test provision 

■ Leading/trailing zero suppression 

54LS49/74LS49 

■ Open-collector outputs 

■ Blanking input 


Type 


DM5446A 

DM5447A 

DM5448 

DM54LS47 

DM54LS48 

DM54LS49 

DM7446A 

DM7447A 

DM7448 

DM74LS47 

DM74LS48 

DM74LS49 


Driver Outputs 


Active 

Level 


low 

low 

high 

low 

high 

high 

low 

low 

high 

low 

high 

high 


Output 

Configuration 


open-collector 
open-collector 
2 kS! pull-up 
open-collector 
2 kS2 pull-up 
open-collector 
open-collector 
open-collector 
2 kit pull-up 
open-collector 
2 kfi pull-up 
open-collector 


Sink 

Current 


40 mA 
40 mA 
6.4 mA 
12 mA 
2 mA 
4 mA 
40 mA 
40 mA 
6.4 mA 
24 mA 
6 mA 
8 mA 


Max 

Voltage 


30 V 
15 V 
5.5 V 
15 V 
5.5 V 
5.5 V 
30 V 
15 V 
5.5 V 
15 V 
5.5 V 
5.5 V 


Typical 

Power 

Dissipation 


320 mW 
320 mW 
265 mW 
35 mW 
125 mW 
40 mW 
320 mW 
320 mW 
265 mW 
35 mW 
125 mW 
40 mW 


Packages 


J,W 

J,W 

J,W 

J,W 

J,W 

J,W 

N 

N 

N 

N 

N 

N 


Connection Diagrams 


v cc f 


b c d e 


V CC I g 


bed 


LAMP 

TEST 


V CC f 


B C LAMP BI/RBO RBI 
INPUTS TEST 


12 11 10 


5446A (J,W) 
5447A (J,W) 
54LS47 (J,W) 


7446A (N) 
7447A (N) 
74LS47 (N) 


5448A (J,W) 
54LS48 (J,W) 


7448A (N) 
74LS48 (N) 


’UTS INPUTS OUTPUT 

54LS49 (J,W); 74LS49 (N) 
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Electrical Characterises over recommended operating free-air temperature range (unless otherwise noted) 


MSI 


DM54/DM7446A, 47A, LS47, 48, LS48, LS49 

























22 MSI 


DM54/DM7446A, 47A, LS47, 48, LS48, LS49 


Switching Characteristics 


Vcc = 5 V, Ta = 25°C 


Device 

Conditions 

tpLH an d tpHL (is) 
Propagation Delay Time 
From A Input 

tpLH and tp H L (ns) 
Propagation Delay Time 
From RBI Input 

Min 

Typ 

Max 

Min 

Typ 

Max 

46A, 47A 

Cl = 15 pF, Rl = 120 n 



100 



100 

48 

-— 

C L = 15 pF, R L = 1 kfi 



100 



100 

LS47 

Cl = 15 pF, Rl = 665 0 



100 



100 

LS48 

Cl = 15 pF, Rl = 4 kn 



100 




Cl = 15 pF, Rl = 6 kit 






100 

LS49 

Cl = 15 pF, Rl = 2 kfi 



100 




C L = 15 pF, Rl = 6 kfi 






100 


Note 1: All typical values are at Wqq = 5 V, = 25°C. 

Note 2: Iq^ ' s measured with all outputs open and all inputs at 4.5 V. 


Output Display 


NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 


OieaHBh lBNooMSt, 


SEGMENT 

IDENTIFICATION 


'llh 

•/_/<= 

d 
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MSI 







DM54/DM7446A, 

47A, 

LS47, 

48, 

LS48, LS49 

Truth Tables 



























46A, 47A, LS47 











Decimal 

Inputs 

BI/RB0(1) 

Outputs 

Note 





Function 

LT 

RBI 

D 

C 

B 

A 

a 

b 

c 

d 

e 

f 

9 






0 

H 

H 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

H 






1 

H 

X 

L 

L 

L 

H 

H 

H 

L 

L 

N 

H 

H 

H 






2 

H 

X 

L 

L 

H 

L 

H 

L 

L 

H 

L 

L 

H 

L 






3 

H 

X 

L 

L 

H 

H 

H 

L 

L 

L 

L 

H 

H 

L 






4 

H 

X 

L 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

L 






5 

H 

X 

L 

H 

L 

H 

H 

L 

H 

L 

L 

H 

L 

L 






6 

H 

X 

L 

H 

H 

L 

H 

H 

H 

L 

L 

L 

L 

L 






7 

H 

X 

L 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 






8 

H 

X 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

(2) 





g 

H 

X 

H 

L 

L 

H 

H 

L 

L 

L 

H 

H 

L 

L 






10 

H 

X 

H 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 






11 

H 

X 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 

L 






12 

H 

X 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

L 

L 






13 

H 

X 

H 

H 

L 

H 

H 

L 

H 

H 

L 

H 

L 

L 






14 

H 

X 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

L 

L 






15 

H 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 






Bl 

X 

X 

X 

X 

X 

X 

L 

H 

H 

H 

H 

H 

H 

H 

(3) 





RBI 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

(4) 





LT 

L 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

L 

L 

L 

(5) 












48, LS48 












Decimal 

Inputs 

BI/RB0(1) 

Outputs 

Note 





Function 

LT 

RBI 

D 

C 

B 

A 


a 

b 

c 

d 

e 

f 

g 






0 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 






1 

H 

X 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 






2 

H 

X 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 






3 

H 

X 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 






4 

H 

X 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 






5 

H 

X 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 






6 

H 

X 

L 

H 

H 

L 

H 

L 

L 

H 

H 

H— 

H 

H 






7 

H 

X 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 






8 

H 

X 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 






9 

H 

X 

H 

L 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 






10 

H 

X 

H 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 






11 

H 

X 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 






12 

H 

X 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 






13 

H 

X 

H 

H 

L 

H 

H 

H 

L 

L 

H 

L 

H 

H 






14 

H 

X 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

H 

H 






15 

H 

X 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 






Bl 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

(3) 





RBI 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

(4) 





LT 

L 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

(5) 





Note 1: BI/RBO is a wire-AND logic serving as blanking input (Bl) and/or ripple blanking output (RBO). 





Note 2: The blanking input (Bl) must be open or held at a high logic level when output lunctions 0 through 

15 are desired. The ripple-blanking input (RBI) must be open or high if blanking of a decimal zero is not 




desired. 




















Note 3: When a low logic level is applied directly to the blanking input (Bl), all segment outputs are H (46, 




47); L (48) regardless of the level of any other input. 













Note 4: When ripple-blanking input (RBI) and inputs A. B, C. and D are at a low level with the lamp test input 




high, all segment outputs go H 

and 

the ripple-blanking output (RBO) goes to a 

low level (response 




condition). 




















Note 5: When the blanking input/ripple-blanking output (BI/RBO) isopen or held high and a low is applied 




to the lamp-test input. 

all segment outputs are L. 













H = High level, L 

= Low level, X 

= Don't Care 
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53 MSI _DM54/DM7446A, 47A, LS47, 48, LS48, LS49 

Truth Tables (Continued) 


LS49 


Decimal 

or 

Function 

Inputs 

Outputs 

Note 

D 

C 

B 

A 

Bl 

a 

b 

c 

d 

e 

f 

9 

0 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 


1 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 


2 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 


3 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 


4 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 


5 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 


6 

L 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 


7 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

(1) 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 






H 

H 

H 

H 

L 

L 

H 

H 


10 

H 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 


1 1 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 


12 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 


13 

H 

H 

L 

H 

H 

H 

L 

L 

H 

L 

H 

H 


14 

H 

H 

H 

L 

H 

L 

L 

L 

H 

H 

H 

H 


15 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 


Bl 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

(2) 


Note 1: The blanking input (Bl) musl be open or held al a high logic level when 
output (unctions 0 through 15 are desired. 

Note 2: When a low logic level is applied directly to the blanking input (Bl). all 
segment outputs are low regardless of the level o( any other input. 

H = High Level. L = Low Level, X = Don't Care 

Logic Diagrams 

46A,LS47 
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MSI 

DM54/DM7475, L75A, LS75, LS77 


Quad Latches 

General Description 


These latches are ideally suited for use as temporary stor¬ 
age for binary information between processing units and 
input/output or indicator units. Information present at a 
data (D) input is transferred to the Q input when the enable 
(G) is high, and the Q output will follow the data input as 
long as the enable remains high. When the enable goes 
low, the information (that was present at the data input at 
the time the transition occurred) is retained at the Q output 
until the enable is permitted to go high. 

The DM5475/DM7475, DM54L75A / DM74L75A, and 
DM54LS75/DM74LS75 feature complementary Q and Q 
outputs from a 4-bit latch, and are available in 16-pin pack¬ 
ages. For higher component density applications, the 
DM54LS77/DM74LS77 4-bit latches are available in 14-pin 
flat packages (only). 


Connection Diagrams 



5475 (J,W); 7475 (N) 
54LS75 (J,W) 

I Truth Table (Each Latch) 


54L75A (J,W); 74L75A (N) 
74LS75 (N) 


54LS77 (W); 74LS77 (W) 


Inputs 

Outputs 

D G 

Q Q 

L H 

H H 

X L 

L H 

H L 

Qo Qo 


Logic Diagrams (Each Latch) 


H = High Level. L = Low Level. X = Don't Care 

Oq = The Level of O Before the High-to-Low Transition of G 



75, L75 

<- 


TO 

OTHER 

LATCH 


X 



TO 

OTHER +- 
LATCH 


LS75 



TO 

OTHER «- 
LATCH 


LS77 



ENABLE 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

Units 

> 

> 

> 

< 

3. 

> 

< 

E 

> 

< 

E 

< 

3. 

< 

E 

< 

E 


c 


DM54/74 

LS75, LS77 

Max 


0.8 | 

80 


-1.5 

O 

O 

1 



■'f 

00 

0.4 

o 

SO 



o 

0.4 



o 

CM 

o 

CO 

o 

1 

-1.6 

o 

o 

T 

o 

o 

7 

CM 

CO 

CM 

CO 

a 

>* 







3.5 

3.5 



0.25 

in 

CM 

o 

0.35 













| 6.3 

6.9 

6.3 

6.9 

Min 

CM 






2.5 | 

2.7 
















o 

CM 

1 

o 

CM 

1 





DM54/74 

L75A 

Max 


ot| 

0.7 

< 

z 

V/N 

-200 



CM 

tO 

CO 


0.3 

0.4 

CM 

o 

0.4 



O 

CM 

o 



-0.36 

zro- 

in 

7 

in 

T 


5.0 


o 

in 

a 







3.4 

3.4 





0.2 











O) 

1 

CD 

1 


3.5 


3.5 

Min 

CM 






2.4 | 

2.4 
















CO 

1 

CO 

1 





DM54/74 

m 

h- 

Max 


0.8 | 

CO 

o 

-1.5 


o 

o 

1 



(£> 

<o 


0.4 

0.4 

- 

- 



O 

oo 

o 

00 



CM 

CO 

1 

-3.2 

m 

in 

1 

m 

in 

1 


to 

■M- 


o 

in 

a 

> 

)- 







3.4 1 

3.4 




CM 

o 

0.2 














CM 

CO 


CM 

CO 

Min 

CM 






2.4 I 

2.4 
















o 

CM 

1 

co 

7 









DM54 

DM74 

< 

E 

CM 

1 

II 

< 

E 

00 

T 

ii 


DM54 

DM74 

DM54 

DM74 

DM74 

DM54 

DM74 

D Input 

G Input 

D Input 

G Input 

D Input 

G Input 

D Input 

G Input 

D Input 

G Input 

DM54 

DM74 

LS75 

Others 

LS75 

Others 

Conditions 



= 2 V 

X 

(0 

2 

II 



< 

E 

II 

O 

X 

to 

II 

_J 

o 

V| = 5.5 V 

> 

N> 

II 

> 

V| = 2.4 V 

V| = 2.7 V 

V| = 0.3 V 

54L/74L 

V| = 0.4 V 

Others 

CM 

X 

to 

2 

II 

O 

O 

> 

DM54 

DM74 


> O 

E x 

2 J 

11 „ 

O ", 
O d 

> > 




X 

to 

2 

II 

O 

O 

> 

X 

to 

2 

II 

O 

O 

> 

X 

to 

2 

II 

O 

O 

> 

s 

X 

to 

II 

O 

O 

> 

C 

2 

II 

O 

o 

> 

I > £ 

„ 

o 5 d 
> > > 

Parameter 

High Level Input Voltage 

_ow Level Input Voltage 

Input Clamp Voltage 

High Level Output Current 

High Level Output Voltage 

Low Level Output Current 

Low Level Output Voltage 

Input Current at Maximum 

Input Voltage 

High Level Input Current 

Low Level Input Current 

Short Circuit Output Current 

Supply Current 

x 

> 

> 

> 

I 

O 

x 

O 

> 

O 

_i 

O 

> 

- 

X 


CO 

O 

o 

p 





Switching Characteristics v cc = 5 v, t a = 25 °c 


MSI 


DM54/DM7475, L75A, LS75, LS77 


II « 


o. s 


_i 

O 


.§ 3 

•- o 


E -3 
P O 


.§ 3 

•— o 

Jb 4) 

0) J 


3 

*- O 

>. — 


ca *- 

a- > 
o > 


II 

»- O 
>* — 


IO 


.§ 3 

*- o 
>* — 


.§ 3 

o 


Q- -c 
o 01 
cl x 
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Note 1: All typical values are at Vqq = 5 V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time, and for the DM54LS/74LS duration of short circuit should not exceed one second. 
Note 3: Ice 'S tested with all inputs grounded and all outputs open. 




MSI 


General Description 

These full adders perform the addition of two 4-bit binary 
numbers. The sum (2) outputs are provided for each bit and 
the resultant carry (C4) is obtained from the fourth bit. 
These adders feature full internal look ahead across all four 
bits. This provides the system designer with partial look¬ 
ahead performance at the economy and reduced package 
count of a ripple-carry implementation. 


The adder logic, including the carry, is implemented in its 
true form meaning that the end-around carry can be accom¬ 
plished without the need for logic or level inversion. 


DM54/DM7483, LS83A, LS283, S283 


4-Bit Binary Adders with Fast Carry 
Features 

■ Full-carry look-ahead across the four bits 

■ Systems achieve partial look-ahead performance with 
the economy of ripple carry 


Typical Add Times 


Typical Power 
Dissipation Per 
4-Bit Adder 

290 mW 
95 mW 
95 mW 
510 mW 


Connection Diagrams and Truth Table 

B4 24 C4 CO GND B1 A1 21 


V CC B3 A3 23 A4 



5483 (J,W) 
54LS83A (J,W) 


B3 Vcc 22 B2 A2 
7483 (N) 

I 74LS83A (N) 


IBB 


22 B2 A2 21 

54LS283 (J,W) 
54S283 (J,W) 


B1 CO GND 

74LS283(N) 
74S283(N) 


Output 

When 



When 



CO = L 


When 

CO = H 


When 



C2 = L 



C2 = H 

- 1 

22 

C2 

21 

22 

C2 

y/' 23 

24 

C4 

23 

24 

C4 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 


H = High Level. L = Low Level 
Note 

Input conditions at A1. Bl. A2. B2. and CO are used to determine outputs 21 and 22 and the value ot the internal carry 
C2. The values at C2. A3. B3. A4. and B4 are then used to determine outputs 23. 24. and C4. 
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over recommended operating free-air temperature range (unless otherwise noted) 


52 MSI 


DM54/DM7483, LS83A, LS283, S283 
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Note 1: All typical values are at V^c = 5 V, T A = 25°C. 

Note 2: Only one output should be shorted at a time, or tor 54LS/74LS or 54S/74S duration ot short circuit should not exceed one second. 






Switching Characteristics (continued) 








Logic Diagrams 


83 
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gic Diagrams 
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DM54/DM7485, L85, LS85 
4-Bit Magnitude Comparators 


General Description 

These four-bit magnitude comparators perform comparison 
of straight binary or BCD codes. Three fully-decoded deci¬ 
sions about two, 4-bit words (A, B) are made and are exter¬ 
nally available at three outputs. These devices are fully 
expandable to any number of bits without external gates. 
Words of greater length may be compared by connecting 
comparators in cascade. The A > B, A < B, and A = B 
outputs of a stage handling less-significant bits are con¬ 
nected to the corresponding inputs of the next stage han¬ 
dling more-significant bits. The stage handling the least- 
significant bits must have a high-level voltage applied to 
the A = B input and in addition for the L85, low-level 
voltages applied to the A > B and A < B inputs. The cas¬ 
cading paths of the 85, and LS85 are implemented with only 


a two-gate-level delay to reduce overall comparison times 
for long words. 


Features 

Type TypiCal 

Power Dissipation 

85 275 mW 

L85 20 mW 

LS85 52 mW 


Typical Delay 
(4-Bit Words) 


Connection Diagrams 


DATA INPUTS 


Vcc A3 B2 A2 A1 B1 AO BO 
116 115 114 | 13 112 |l1 110 |9 



V CC A3 B3 A>B A<B BO AO B1 



h |» I 3 b I s I 6 I 7 l 8 

B3 A<B A=B A>B A>B A=B A<B GND 

DATA •-- '-- 

INPUT CASCADING INPUTS OUTPUTS 


5485 (J,W) 
54LS85 (J,W) 


7485 (N) 
74LS85 (N) 


B2 A2 A = B A>B A<B A=B A1 GND 

-.-' OUTPUT'--- J INPUT 

INPUTS CASCADING INPUTS 


54L85 (J,W); 74L85 (N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


MSI DM54/DM7485, L85, LS85 


Units 

> 

> 

> 

< 

> 

< 

E 

> 

< 

E 

< 




< 

a 



< 

E 



< 

E 


DM54/74 

LS85 

Max 


0.8 | 

00 

o 



-400 




oo 

o 

SO 

0.4 


0.1 


0.3 


o 

eg 


09 


o 

1 


eg 

T 

o 

o 

7 

o 

o 

T 



o 

CM 

a 

>* 







3.4 

3.4 



in 

eg 

o 

0.35 

0.25 

















| 10.4 

Min 

CM 






2.5 

2.7 


















-20 

- -20 




DM54/74 

00 

_i 

Max 


h- 

o 

-EU 

N/A | 

N/A 

-200 



eg 

CO 

CO 

CO 

o 

0.4 


o 


0.3 


o 


o 

CO 


00 

o 

1 


-0.54 


in 

T 

in 

T 

CD 

CD 

LZ£_ 


Typ (1) 











in 

o 

eg 

o 



















Min 

eg 






M; 

c\j 

2.4 


















CO 

1 

CO 

1 




DM54/74 

85 

Max 


00 

d 

0.8 1 

in 

T 


o 

o 

co 

1 



<o 

(O 

o 

0.4 


o 


o 


o 

ct 


o 

eg 



CD 

T 


-4.8 

in 

in 

1 

in 

in 

1 



00 

CO 

Typ (1) 






























in 

in 

Min 

eg 






eg 

2.4 


















o 

eg 

1 

CO 

T 








lO 

o 

DM74 

< 

E 

04 

T 

ii 

< 

E 

oo 

1 

II 


tj- 

in 

2 

o 

DM74 

DM54 

DM74 

DM54 

DM74 

DM74 

> 

in 

in 

II 

> 

Vi = 7 V 

Vi = 5.5 V 

V, = 7 V 

Vi = 2.4 V 

> 

r- 

cg 

II 

> 

> 

eg 

II 

>" 

V, = 2.7 V 

Vi = 0.3 V 

> 

o 

II 

>" 

Vi = 0.3 V 

> 

o 

II 

>* 

m 

Q 

— 

DM74 

J 

0 


Conditions 


> 

eg 

II 

X 

CO 

II 



X 

<0 

5 

II 

_i 

O 

< 

E 

M- 

II 

_l 

P 

CM 

X 

<0 

2 

II 

O 

O 

> 

Condition A 

CD 

O 

■6 

a 

o 

O 



c 

£ 

1 

O 

O 

> 

>" P 

E x' 
2 1 
o'L 

O =! 
> > 


> > 

X 

03 

2 

II 

-J 

> 

X 

CO 

2 

II 

O 

O 

> 

X 

(0 

2 

II 

O 

O 

> 


X 

CO 

£ 

1 

O 

O 

> 

X 

<0 

5 

II 

o 

o 

> 

Parameter 

High Level Input Voltage 

Low Level Input Voltage 

Input Clamp Voltage 

High Level Output Current 

High Level Output Voltage 

Low Level Output Current 

Low Level Output Voltage 

A < B. A > B. 
or A = B (5) 

All Other 

Inputs 

A < B, A > B, 
or A = B (5) 

All Other 
Inputs 

A < B. A > B. 
or A = B (5) 

All Other 
Inputs 

c 

0> 

3 


Supply Current 

Input Current at 
Maximum Input 

Voltage 

High Level 

Input Current 

Low Level 

Input Current 

O 

3 

Q 

3 

o 

"5 

o 

d 

o 

<d 

> 

_i 

> 

> 

C 

X 

>° 

-j 

O 

_i 

O 

> 


X 


if) 

O 

o 

p 
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Note 1: All typical values are at Vqq = 5 V. - 25°C. 

Note 2: Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 
Note 3: With all outputs open. Iqq is measured for Condition A with all inputs at 4.5 V, and for Condition B with all inputs grounded. 

Note 4: Iqq is measured with outputs open. A = B grounded, and all other inputs at 4.5 V. 

Note 5: The condition A = B applies to L85 values only. For DM5485/DM7485 and LS85 use the values for "All Other Inputs." 







gg§ MSI 

Switching Characteristics 


Vcc = 5 V, T A = 25°C 


Propagation Delay Time, 
Low-to-High Level Output 


Propagation Delay Time, 


Any A or B 
Data Input 


Number of 
Gate Levels 


DM54/74 

85 




Any A or B 
Data Input 

A > B 

2 

3 




A = B 

4 

*PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A < B 

or A = B 

A > B 

1 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

A < B 
or A = B 

A > B 

1 

<PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A = B 

A = B 

2 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

A = B 

A = B 

2 

‘PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A > B 

or A = B 

A < B 

1 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

A > B 

or A = B 

A < B 

’ 


C L = 15 pF 
R|_ = 400 it 


DM54/DM7485, L85, LS85 


Min 

Typ 

Max 


7 



12 



17 

26 


23 

35 


11 



15 



20 

30 


20 

30 


7 

1 1 


11 

17 


13 

20 


11 

17 


7 

11 


11 

17 


C L = 50 pF 
R L = 4 Ml 


Min 

Typ 

Max 



70 

115 



70 

115 



70 

115 



70 

115 



55 

90 



55 

90 



55 

90 



55 

90 



55 

100 

ns 


40 

65 

ns 


55 

100 

ns 


40 

65 

ns 


55 

100 

ns 


40 

65 

ns 






Switching Characteristics 


(Continued) 



Parameter 

From 

Input 

To 

Output 

'PLH 

Propagation Delay Time. 
Low-to-High Level Output 

Any A or B 
Data Input 

A < B. 

A > B 




A = B 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Any A or B 
Data Input 

A < B, 
A > B 




A = B 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A < B 

or A = B 

A > B 

'PHI 

Propagation Delay Time, 
High-to-Low Level Output 

A < B 

or A = B 

A > B 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A = B 

A = B 

'PHL 

Propagation Delay Time. 
High-to-Low Level Output 

A = B 

A = B 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A > B 

or A = B 

A < B 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

A > B 

or A = B 

A <- B 


Number of 
Gate Levels 


C L = 15 pF 

R L = 2 k<> 


Min 

Typ 

Max 


14 



19 



24 

36 


23 

40 


11 



15 



20 

30 


20 

30 


14 

22 


11 

17 


13 

20 


11 

17 


14 

22 


1 1 

17 


C L = 50 pF 
R L = 2 Ml 


Min 

Typ 

Max 



17 




22 




27 

42 



26 

40 



17 




21 




26 

40 



26 

40 



17 

26 

ns 


17 

26 

ns 


16 

25 

ns 


17 

26 

ns 


17 

26 

ns 


17 

26 

ns 
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DM54/DM7489B, L89A 
64-Bit Read/Write Memories 


General Description 

The DM5489B/DM7489B, DM54L89A/DM74L89A are fully 
decoded 64-bit RAMs organized as 16, 4-bit words. The 
memory is addressed by applying a binary number to the 
four Address inputs. After addressing, information may be 
either written into or read from the memory. To write, both 
the Memory Enable and the Write Enable inputs must be in 
the logical "0" state. Information applied to the four Write 
inputs will then be written into the addressed location. To 
read information from the memory the Memory Enable input 
must be in the logical "0" state and the Write Enable input in 
the logical "1" stale. Information will be read as the com¬ 
plement of what was written into the memory. When the 
Memory Enable input is in the logical ”1" state, the outputs 
will go to the logical "1” state. 

The “A" suffix on the low power versions is used to denote 
that full "tenth-power" technology has been employed in 
building this RAM. 


Features 

■ For application as a "scratch pad" memory with 
nondestructive read-out 

■ Fully decoded memory organized as 16 words of four bits 
each 

■ Fast access time DM54/74 35 ns typical 

DM54L/74L— 110 ns 

■ Diode-clamped, buffered inputs 

■ Open-collector outputs provide wire-OR capability 

■ Typical power dissipation DM54/74 400 mW 

DM54L/74L—75 mW 

■ Pin compatible with 3101, MM5501 


Connection Diagram 


SELECT INPUTS 


DATA SENSE DATA SENSE 
INPUT OUTPUT INPUT OUTPUT 
a 4 3 3 



SELECT MEMORY WRITE DATA SENSE DATA SENSE GND 
INPUT A ■ INPUT OUTPUT INPUT OUTPUT 

ENABLES 1122 


5489 (J) 
54L89A (J,W) 


7489 (N) 
74L89A (N) 


Truth Table 


Memory 

Enable 

Write 

Enable 

Operation 

Outputs 

0 

0 

Write 

Logical “1” State 

0 

1 

Read 

Complement of Data 
Stored in Memory 

1 

X 

Hold 

Logical "1" State 
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2a msi 

Logic Diagram 


•-Kf:: 


DM54/DM7489B, L89A 



MEMORY 

CELL 

, BIAS NETWORK. 


Electrical Char acteristics Over recommended operating free-air temperature range (unless otherwise noted) 

DM54/74 DM54/74 

Parameter Condition *» I on I — I. 

L89A 


Parameter Conditions 

High Level Input Voltage 
Low Level Input Voltage 

Input Clamp Voltage Vcc = Min, l| = -12 mA 

High Level Output Current V CC = Min, V, H = 2 V 

_V|L = Max, VoH = 5.5 V 

Low Level Output Current 

Low Level Output Voltage V CC = Min, V IH = 2 V 
V|L = Max, Iol = Max 

Input Current at Maximum .. 

Input Voltage ^CC ~ Max, V| = 5.5 V 

High Level Input Current Vqc = Max, V| = 2.4 V 


Low Level Input Current 


Supply Current 

Off-State Output 
Capacitance 


Vnr = Max V| = 0-3 V 

__ V| = 0.4 V 

Vcc = Max (2) 

VCC = 5 V, Vq = 2.0 V, f = 1 MHz 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 
Note 2: l cc is measured with all inputs grounded. 


DM54/74 

89 

Min 

Typ (1) 

Max 

2 





0.8 



-1.5 



100 



20 



12 



12 



0.4 



0.4 



1 



40 






-1.6 


80 

120 


6 



_ V 

0,7 V 


0.1 mA 

10 pA 

-0.18 
- mA 

19 mA 
PF 
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DM54/DM7489B, L89A 


!?2 MSI 


Switching Characteristics v C c = 5 v. t a = 25 °c 





DM54/74 


DM54/74L 



Parameter 

Condition 

89 

Conditions 

L89A 

Units 



Min 

Typ 

Max 


Min 

Typ 

Max 


•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

From Memory Enable 



23 

35 



64 

90 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

From Memory Enable 

Cl = 30 pF 
R L ! = 300 f! 
R L2 = 600 St 


23 

35 

Cl = 50 pF 
Rl = 4 kft 


33 

60 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

From Select 


34 

50 


90 

150 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

From Select 



35 

50 



78 

150 

ns 

•SR 

Sense Recovery Time 

After Writing 



35 

50 



110 

165 

ns 

•w 

Width of Write-Enable Pulse 


40 




50 


_ 

ns 

•SETUP 

Setup Time, Data Input With 
Respect to Write Enable 


0 




0 



ns 

tSETUP 

Select Input Setup Time With 
Respect to Write Enable 


0 




0 



ns 

•HOLD 

Hold Time, Data Input 

With Respect to Write Enable 


0 




0 



ns 

•hold 

Select Input Hold Time 

After Writing 


5 




0 



ns 
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23 MSI 


DM54/DM7490A, L90, LS90, 92A, LS92, 9 3A, L93, LS93 
Decade, Divide by 12, and Binary Counters 


General Description 

Each of these monolithic counters contains four master- 
slave (lip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-live for the 90A, L90, and 
LS90, divide-by-six for the 92A and LS92, and divide-by- 
eight lor the 93A, L93, and LS93. 

All of these counters have a gated zero reset and the 90A, 
L90, and LS90 also have gated set-to-nine inputs for use in 
BCD nine's complement applications. 

To use their maximum count length (decade, divide-by¬ 
twelve, or four-bit binary), the B input is connected to the 
Qa output. The input count pulses are applied to input A and 
the outputs are as described in the appropriate truth table. 
A symmetrical divide-by ten count can be obtained Irom the 


90A, L90, or LS90 counters by connecting the Qp output to 
the A input and applying the input count to the B input which 
gives a divide-by-ten square wave at output Q/\. 


Features 


90A 
L90 
LS90 
92A, 93A 
LS92, LS93 
L93 


Typical 

Power Dissipation 
145 mW 
20 mW 
45 mW 
130 mW 
45 mW 
16 mW 


Count 
Frequency 
42 MHz 
11 MHz 
42 MHz 
42 MHz 
42 MHz 
15 MHz 


Connection Diagrams 


* NC Qa Qd gnd Q b q c 

l 14 I 13 |i2. In | io | 9 la 


Qa Qb gnd q c q d 
I 12 |n | 10 | 9 | 8 



INPUT R0( 1) R0(2) NC 

B 

5490A (J,W) 

54L90 (J,W) 

54LS90 (J,W) 


R9(1) R9(2) 


7490A (N) 
74L90 (N) 
74LS90 (N) 


INPUT NC 
B 


5492A (J,W) 
54LS92 (J,W) 


Vcc R 0 ( 1 ) 

7492A (N) 
74LS92 (N) 


Qd gnd 



INPUT R0(1) R0(2) NC V CC NC 

B 



5493A (J,W) 
54LS93 (J,W) 


7493A (N) 
74LS93 (N) 


R0(1) R0(2) NC V CC NC 

54L93 (J,W); 74L93 (N) 
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Switching Characteristics 


33 MSI 


DM54/DM7490A, L90, LS90, 92A, LS92, 93A, L93, LS93 
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MSI DM54/DM7490A, L90, LS90, 92A, LS92, 93A, L93, LS93 


u> 

'c 

=5 

X 

2 

W 

c 

CO 

co 

c 


CO 

c 

co 

c 

CO 


co 

Note 1: All typical values are at Vqq = 5 V, T^ = 25°C. 

Note 2: Not more than one output should be shorted at a time, and for DM54LS/74LS duration of short circuit should not exceed one second. 

Note 3: Q A outputs are tested at Iql = max P |us the ,imit value ,or 'lL ,or the B in P ut - This P ermits driving the B input while maintaining full fan-out capability. 

Note 4: Iqc is measured with all outputs open, both Rq inputs grounded following momentary connection to 4.5 V and all other inputs grounded. 

Switching Characteristics v C c = 5 v, t a = 25°c 
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O 

CM 
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in 

CM 

0 

m 

m 

CM 
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f 

(Output) 

< 

O 

m 

O 

< 

O 

Q 

O 

CD 

O 

0 

0 

O 

O 

> 

< 

Q O 

0 0 

< CD 

0 0 


From 

(Input) 

< 

CD 

< 

< 

CD 

CD 

CD 

0 

6 

a! 

cn 

o> 

0 

oj 

cn 




Parameter 

Maximum Count Frequency 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time. 
Low-to-High Level Output 

Propagation Delay Time. 
High-to-Low Level Output 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

3 

CL 

C 

< 

3 

CL 

C 

CD 

Reset Input 

Reset Inactive State Setup Time 

Pulse Width 

X 

E 

1 

_i 

CL 

1 

CL 

X 

a. 

1 

CL 

X 

Q. 

_i 

1 

a. 

X 

a. 

1 

a. 

1 

-j 

O. 

1 

CL 

1 

CL 

1 

a. 

X 

a. 

s 

CL 

p 

1— 

ID 

cn 
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MSI 

Truth Tables 


DM54/DM7490A, L90, LS90, 92A, LS92, 93A, L93, LS93 


90A, L90, LS90 
BCD COUNT SEQUENCE 
(See Note A) 



Output 


Qd 

Oc 

Qb 

OA 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


93A, L93, LS93 
COUNT SEQUENCE 
(See Note C) 


Count 

Output 


Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


90A, L90, LS90 
BI-QUINARY (5-2) 
(See Note B) 


92A, LS92 
COUNT SEQUENCE 
(See Note C) 


Count 

Output 


Qa 

Qd 

Qc 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


Note A: Output is connected to input B for BCD count. 

Note B: Output Qp is connected to input A tor bi quinary count. 
Note C: Outpul Q A is connected to input B. 

Note D: H = High Level, L = Low Level, X = Don’t Care. 



Output 


Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

H 

L 

L 

L 

7 

H 

L 

L 

H 

8 

H 

L 

H 

L 

9 

H 

L 

H 

H 

10 

H 

H 

L 

L 

ii 

H 

H 

L 

H 


90A, L90, LS90 
RESET/COUNT TRUTH TABLE 


Reset Inputs 

Output 

R0(1) R0(2) R9(1) R9(2) 

o 

o 

o 

o 

o 

CD 

o 

> 

H H L X 

H H X L 

X X H H 

X L X L 

L X L X 

L X X L 

X L L X 

L L L L 

L L L L 

H L L H 

COUNT 

COUNT 

COUNT 

COUNT 


92A, LS92, 93A, L93, LS93 
RESET/COUNT TRUTH TABLE 


Reset Inputs 

Output 

R0(1) R0(2) 

Qd Qc Qb Qa 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 


[iff r»i 








J2 MSI 


DM54/DM74L91 


General Description 


These serial-in, serial-out 8-bit shift registers are com¬ 
posed of eight R-S master-slave flip-flops, input gating, and 
a clock driver. Single-rail data and input control are gated 
through' inputs A and B and an internal inverter to form the 
complementary inputs to the first bit of the shift-register. 
Drive for the internal common clock line is provided by an 
inverting clock driver. This clock pulse inverter/driver 
causes these circuits to shift information one bit on the 
positive edge of an input clock pulse. 


8-Bit Serial Shift Registers 


Features 


Type Typical 

Clock Frequency 

91A 22 MHz 

L91 8 MHz 


Typical 

Power Dissipation 

175 mW 
17.5 mW 


Connection Diagrams 


INPUT INPUT 
°H OH A B 


GND CLOCK NC 


INPUT 

°H Qh B 


INPUT 

A CLOCK NC 






m M si DM54/DM74L91 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

Units 

L91 

Min 

Typ(i) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.7 

V 

•OH 

High Level Output Current 




-200 

pA 

VOH 

High Level Output Voltage 

Voc = Min, V|H = 2 V 

V|L = Max, Iqh = Max 

2.4 

2.8 


V 

<OL 

Low Level Output Current 


DM54 



2 

mA 

DM74 



3.6 

VOL 

Low Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|L = Max, Iql = Max 

DM54 


0.15 

0.3 

V 

DM74 


0.2 

0.4 

_i 

l| 

Input Current at Maximum 
Input Voltage 

VQC = Max, V| = 5.5 V 



0.1 

mA 

IlH 

High Level Input Current 

VcC = Max, V| = 2.4 V 



10 

pA 

IlL 

Low Level Input Current 

VCC = Max 

V| = 0.3 V 



-0.18 

mA 

V| = 0.4 V 




•OS 

Short Circuit Output Current 

Vcc = Max (2) 

DM54 

-3 

-8 

-15 

mA 

DM74 

-3 

-8 

-15 

ICC 

Supply Current 

VcC =Max (3) 

DM54 


3.5 

6.6 

mA 

DM74 


3.5 

6.6 


Note 1: All typical values are at Vqc = 5 V, Ta - 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: l C c is measured after the eighth clock pulse with the output open and A and B inputs grounded. 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

Conditions 

DM54/74 

Units 

L91 

Min 

Typ 

Max 

•max 

Maximum Clock Frequency 


4 

8 


MHz 

•PLH 

Propagation Delay Time, Low-to-High Level Output 

CL = 50 pF 


40 

80 

ns 

•PHL 

Propagation Delay Time, High-to-Low Level Output 

•’T 

II 

GC 


65 

130 

ns 

•W(CLOCK) 

Width o( Clock Input Pulse 


120 



ns 

•setup 

Setup Time 


120 



ns 

•hold 

Hold Time 


0 



ns 




S3 MSI 


General Description 

These 4-bit registers feature parallel and serial inputs, par¬ 
allel outputs, mode control, and two clock inputs. The regis¬ 
ters have three modes of operation. 

Parallel (broadside) load 

Shift right (the direction Q/\ toward Qp) 

Shift left (the direction Qp toward Q^) 

Parallel loading is accomplished by applying the four bits of 
data and taking the mode control input high. The data is 
loaded into the associated flip-flops and appears at the 
outputs after the high-to-low transition of the clock-2 input. 
During loading, the entry of serial data is inhibited. 

Shift right is accomplished on the high-to-low transition of 
clock 1 when the mode control is low; shift left is accom¬ 
plished on the high-to-low transition of clock 2 when the 


Connection Diagrams 


V CC °A 


Qb 


Qc Qd 


CLOCK 2 
CLOCK 1 L-SHIFT 
R-SHIFT (LOAD) 


_ 

m 

m 

k | 

10 

9 

E 

1 

s 





1 

1 



1 



1 

i 





1 


1 


2 

3 

4 

5 

6 | 7 


SERIAL A B C D MODE GND 

INPUT v-*-' CONTROL 


5495 (J,W); 7495 (N) 

Logic Diagram 


MODE 6. (6) 
CONTROL 


DM54/DM7495, L95 


4-Bit Parallel Access Shift Registers 


mode control is high by connecting the output of each flip- 
flop to the parallel input of the previous flip-flop (Qd to input 
C, etc.) and serial data is entered at input D. The clock input 
may be applied simultaneously to clock 1 and clock 2 if 
both modes can be clocked from the same source. 
Changes at the mode control input should normally be 
made while both clock inputs are low; however, conditions 
described in the last three lines of the truth table will also 
ensure that register contents are protected. 


Features 


Type 

95 

L95 


Typical Maximum 
Clock Frequency 
36 MHz 
14 MHz 


Typical 

Power Dissipation 

250 mW 
24 mW 


INPUT A 0 A 


OB 


OC 


ITS CLOCK 2 

-> L-SHIFT 

Qd (LOAD) 



SERIAL INPUT B INPUT C Vcc INPUT D MODE CLOCK 1 
INPUT CONTROL R-SHIFT 


54L95 (J,W); 74L95 (N) 



CLOCK 1 9 ' ,7) 

RIGHT SHIFT 


CLOCK 2 < 8 ) 

LEFT SHIFT 


Note: Pin numbers in 

parenthesis are (or L95 
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gl MSI DM54/DM7495, L95 


Electrical Characteristics Over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 

Units 

95 

L95 

Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 12 mA 



-1.5 



N/A 

V 

'OH 

High Level Output Current 




-800 



-200 

pA 

X 

o 

> 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|i_ = Max, Iqh = Max 

DM54 

2.4 

3.4 


2.4 

3.1 


V 

DM74 

2.4 

3.4 


2.4 

3.1 


lOL 

Low Level Output Current 


DM54 



16 



2 

mA 

DM74 



16 



3.6 

O 

> 

Low Level Output Voltage 

Vcc = Min 

V| H = 2 V 

V||_ = Max 

1 

Iql = Max 

DM54 


0.2 

0.4 


0.13 

0.3 

V 

DM74 


0.2 

0.4 


0.2 

0.4 

Iql = 4 mA 

DM74 







ii 

Input Current 
at Maximum 
Input Voltage 

Mode Control 

Others 

Vcc = M ax . v l = 5 5 v 



1 



0.2 

mA 



1 



0.1 

IlH 

High Level 
Input Current 

Mode Control 

Others 

VCC = Max, V| = 2.4 V 



80 



20 

pA 



40 



10 

l|L 

Low Level 

Input Current 

Mode Control 

Others 

Vcc = Max 

V| = 0.3 V 






-0.36 

mA 






-0.18 

Mode Control 

Others 

V| = 0.4 V 



-3.2 






-1.6 




'OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-18 


-57 

-3 

-9 

-15 

mA 

'cc 

Supply Current 

VCC = Max (3) 


50 

75 


4.8 

8 

mA 


Note 1: All typical values are at Vqq = 5 V, — 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Iqc is measured with all outputs and serial input open; A. B. C. and D inputs grounded; mode control at 4.5 V; and a momentary 3 V. then ground, applied to both 
clock inputs. 
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53 MSI DM54/DM7495, L95 


Switching Characteristics v C c = 5 v. t a = 25 °c 


Parameter 

Conditions 

DM54/74 

Conditions 

DM54/74 

Units 

95 

L95 

Min 

Typ 

Max 

Min 

Typ 

Max 

'max 

Maximum Clock Frequency 

Cl = 15 pF 

Rl = 400 n 

25 

36 


Cl = 50 pF 
Rl = 4 kfi 

6 

14 


MHz 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

From Clock 


25 

35 


42 

90 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

From Clock 


25 

35 


48 

90 

ns 

'W(CLOCK) 

Width of Clock Pulse 


15 




90 



ns 

•SETUP 

Setup Time, High-Level Data 

20 

10 


50 



ns 

'SETUP 

Setup Time, Low-Level Data 

20 

10 


50 



ns 

'HOLD 

Hold Time, High-Level or 
Low-Level Data 

0 

-10 


0 



ns 

'ENABLE 1 

Time to Enable Clock 1 

20 



120 



ns 

'ENABLE 2 

Time to Enable Clock 2 

15 



100 



ns 

'INHIBIT 1 

Time to Inhibit Clock 1 

10 



0 



ns 

'INHIBIT 2 

Time to Inhibit Clock 2 

10 



0 



ns 


Truth Table 


Inputs 

Outputs 

Mode 

Clocks 



Parallel 








Serial 





o A 

Qb 

Qc 

Qd 

Control 

2 (L) 

1 (R) 

A 

B 

c 

D 

H 

H 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 

1 

X 

X 

a 

b 

c 

d 

a 

b 

C 

d 

H 

♦ 

X 

X 

OBt 

Qct 

QDt 

d 

QBn 

QCn 

QDn 

d 

L 

L 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

L 

X 

t 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

Qcn 

L 

X 

1 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

QCn 

t 

L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

1 

L 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

L 

H 

x 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

1 

H 

L 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

t 

H 

H 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 


fShifting left requires external connection of Qg to A, O q to B, Qq to C. Serial data is entered at input D. 

H = High Level (Steady State), L = Low Level (Steady State), X = Don't Care (Any input, including transitions) 

l = Transition from high to low level, f = Transition from low to high level 

a, b, c, d, = The level of steady state input at inputs A, B, C, or D. respectively. 

O A0 . QbO- QCO- Qdo = The level of Q^, Qg. Qc> or Qd- respectively, before the indicated steady state input conditions were established. 
Q/\n- ^Bn- Qcn* ^Dn = The * eve * of Qa* Qb* Qc- or Qd- respectively, before the most recent \ transition of the clock. 
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DM54/DM7496 


53 msi 

5-Bit Shift Registers 


General Description 

These shift registers consist of five R-S master-slave flip- 
flops connected to perform parallel-to-serial or serial-to- 
parallel conversion of binary data. Since both inputs and 
outputs for all flip-flops are accessible, parallel-in/parallel- 
out or serial-in/serial-out operation may also be performed. 

All flip-flops are simultaneously set to a low output level by 
applying a low-level voltage to the clear input while the 
preset is low. Clearing is independent of the level of the 
clock input. 

The register may be parallel loaded by using the clear input 
in conjunction with the preset inputs. After clearing all 
stages to low output levels, data to be loaded is applied to 
the individual preset inputs (A, B, C, D, and E) and a high- 
level load pulse is applied to the preset enable input. 
Presetting is also independent of the level of the clock 
input. 


Transfer of information to the outputs occurs on the posi¬ 
tive-going edge of the clock pulse. The proper information 
must be set up at the R-S inputs of each flip-flop prior to the 
rising edge of the clock input waveform. The serial input 
provides this information to the first flip-flop, while the out¬ 
puts of the subsequent flip-flops provide information for the 
remaining R-S inputs. The clear input must be high and the 
preset or preset enable inputs must be low when clocking 
occurs. 


Features 

■ N-bit serial-to-parallel converter 

■ N-bit parallel-to-serial converter 

■ N-bit storage register 


Connection Diagram 


OUTPUTS OUTPUTS 

,-*- N ,-*-\ SERIAL 

CLEAR Qa Qb QC GND Q D Qe INPUT 



5496 (J,W); 7496 (J,N,W) 


Truth Table 


Inputs 

Outputs 

Clear 

Preset 

Enable 

Preset 

Clock 

Serial 

Qa 

Qb 

Qc 

Qd 

Qe 

A 

B 

c 

D 

E 

L 

L 

X 

X 

X 

X 

X 

X 

X 

L 

l 

L 

L 

L 

L 

X 

L 

L 

L 

L 

L 

X 

X 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

X 

X 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

X 

Qao Qbo Qco Qdo Qeo 

H 

H 

H 

L 

H 

L 

H 

L 

X 

h 

Qbo 

H 

Qdo 

H 

H 

L 

X 

X 

X 

X 

X 

L 

X 

o 

> 

o 

Qbo Qco Qdo 

Qeo 

H 

L 

X 

X 

X 

X 

X 

1 

H 

H 

QAn 

QBn 

QCn 

QDn 

H 

L 

X 

X 

X 

X 

X 

t 

L 

L 

QAn 

QBn 

Qcn 

QDn 


H = high level (steady state). L = low level (steady state) 

X = don't care (any input, including transitions) 
f = transition from low to high level 

Q A0 . Qbo- etc = ,he level of Qa- °B- e,c • respectively before the indicated 
steady state input conditions were established. 

Q An . Qe n - etc. = ,he level of °A- OB- e,c • respectively before the most recent 
f transition of the clock. 
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DM54/DM7496 


HI MSI 

Electrical Characteristics 


over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

Units 

96 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 

V 

DM74 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 

V 

'OH 

High Level Output Current 




-400 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = Max, Ioh = -400 pA 

DM54 

2.4 

3.4 


V 

DM74 

2.4 

3.4 


lOL 

Low Level Output Current 


DM54 



16 

mA 

DM74 



16 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|i_ = Max, Iql = Max 

DM54 


0.2 

0.4 


DM74 


0.2 

0.4 

l| 

Input Current at Maximum 

Vcc = Max, V| = 5,5 V 



1 

mA 

IlH 

High Level 
Input Current 

Any Input 
Except 

Preset 

Enable 

Vcc = Max, V| = 2,4 V 



40 

pA 

Preset 

Enable 



200 

l|L 

Low Level 
Input Current 

Any Input 
Except 

Preset 

Enable 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 

Preset 

Enable 



-8 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

DM54 

-20 


-57 

mA 

DM74 

-18 


-57 

icc 

Supply Current 

Vcc = Max (3) 

DM54 


48 

68 

mA 

DM74 


48 

79 


Note 1: All typical values are at Vcc = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Iqq is measured with the clear input grounded and all other inputs and outputs open. 
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DM54/DM7496 


||j MSI 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

Conditions 

DM54/74 

96 

Units 

Min 

Typ 

Max 

fmax 

Maximum Shift Frequency 

Cl = 15 pF, 
R L = 400 S) 

10 



MHz 

•PLH 

Propagation Delay Time, Low-to-High Level Output 
From Clock 


25 

40 

ns 

•PHL 

Propagation Delay Time, High-to-Low Level Output 
From Clock 


25 

40 

ns 

'PLH 

Propagation Delay Time, Low-to-High Level Output 
From Preset or Preset Enable 


25 

35 

ns 

•PHL 

Propagation Delay Time, High-to-Low Level Output 
From Clear 



55 

ns 

•W(CLOCK) 

Width ot Clock Input Pulse 

35 



ns 

tw 

Width of Preset and Clear Input Pulse 

30 



ns 

tSETUP 

Serial Input Setup Time 


30 



ns 

•hold 

Serial Input Hold Time 

0 



ns 


Logic Diagram 


PRESET PRESET PRESET PRESET PRESET 
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§3 MSI 


General Description 

These data selectors/storage registers are composed of 
four S-R master-slave flip-flops, four AND-OR INVERT 
gates, one buffer, and six inverter/drivers. 

When the word select input is low, word 1 (A 1, B1, Cl, D1) 
is applied to the flip-flops. A high level input to word select 


DM54/DM74L98 


4-Bit Storage Registers 


will cause the selection of word 2 (A2, B2, C2, D2). The 
selected word is shifted to the output terminals on the neg¬ 
ative-going edge of the clock pulse. 

Typical clock frequency is 12 MHz. 


Connection Diagram 


Logic Diagram 


OUTPUTS 


INPUT OUTPUT WORD 

VCC Qa q B QC 01 °D CLOCK SELECT 



Word select low for word 1. word select high for word 2. see description 

54L98 (J,W); 74L98 (N) 
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DM54/DM74L98 


22 MSI 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

L98 

Units 



Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.7 

V 

'OH 

High Level Output Current 




-200 

pA 

VOH 

High Level Output Voltage 

Vec = Min, V|H = 2 V 

V| L = 0.7 V, Iqh = -200 pA 

2.4 



V 

•OL 

Low Level Output Current 


DM54 



2 

mA 

DM74 



3.6 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|i_ = 0.7 V, Iol = Max 

DM54 


0.15 

0.3 

V 

DM74 



0.4 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| = 5.5 V 




100 

pA 

IlH 

High Level Input Current 

Vec = Max, V| = 2.4 V 



10 

pA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.3 V 



-0.18 

mA 

'OS 

Short Circuit Output Current 

Vec = Max 

-3 

-9 

-15 

mA 

icc 

Supply Current 

Vcc = Max ( 2 ) 


6 

8 

mA 


Note 1: All typical values are at Vqq = 5 V. = 25°C. 

Note 2: l cc is measured with all inputs grounded and all outputs open. 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

Conditions 

DM54/74 

Units 

L98 



Min 

Typ 

Max 

fmax 

Maximum Clock Frequency 

Cl = 50 pF 

Rl = 4 kn 

6 

12 


MHz 

tPLH 

Propagation Delay Time, Low-to-High 

Level Output From Clock 


40 

80 

ns 

IPHL 

Propagation Delay Time, High-to-Low 

Level Output From Clock 


65 

100 

ns 

tW(CLOCK) 

Width of Clock Pulse 


100 

65 


ns 

•SETUP(H) 

Setup Time for High-Level Data 

A, B, C, or D 

100 



ns 

Word Select 

150 



'SETUP(L) 

Setup Time for Low-Level Data 

A, B, C, or D 

120 




Word Select 

100 
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MSI DM54/DM74LS138, S138, LS139, S139 

Decoders/Demultiplexers 


General Description 

These Schottky-clamped circuits are designed to be used 
in high-performance memory-decoding or data-routing ap¬ 
plications, requiring very short propagation delay times. In 
high-performance memory systems these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories, the delay times of these 
decoders are usually less than the typical access time of 
the memory. This means that the effective system delay in¬ 
troduced by the decoder is negligible. 

The LS138 and S138 decode one-of-eight lines, based 
upon the conditions at the three binary select inputs and 
the three enable inputs. Two active-low and one active-high 
enable inputs reduce the need for external gates or invert¬ 
ers when expanding. A 24-line decoder can be implemented 
with no external inverters, and a 32-line decoder requires 
only one inverter. An enable input can be used as a data 
input for demultiplexing applications. 

The LS139 and S139 comprise two separate two-line-to- 
four-line decoders in a single package. The active-low 
enable input can be used as a data line in demultiplexing 
applications. 

All of these decoders/demultiplexers feature fully buffered 
inputs, presenting only one normalized load to its driving 


circuit. All inputs are clamped with high-performance 

Schottky diodes to suppress line-ringing and simplify sys¬ 
tem design. 

Features 

■ Designed specifically for high-speed: 

Memory decoders 

Data transmission systems 

■ SI38 and LS138 3-to-8-line decoders incorporate 3 
enable inputs to simplify cascading and/or data 
reception 

■ S139 and LS139 contain two fully independent 2-to-4-line 
decoders/demultiplexers 

■ Schottky clamped for high performance 


Type 

Typical 

Propagation Delay 
(3 Levels of Logic) 

Typical 

Power Dissipation 

LSI 38 

21 ns 

32 mW 

SI 38 

8 ns 

245 mW 

LSI 39 

21 ns 

34 mW 

SI 39 

7.5 ns 

300 mW 


Connection Diagrams 


DATA OUTPUTS SELECT DATA OUTPUTS 

-■-> ENABLE /-‘-. /--- 



54LS138 (J,W) 74LS138 (N) 

54S138 (J,W) 74S138 (N) 


54LS139 (J,W) 74LS139 (N) 

54S139 (J,W) 74S139 (N) 
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MSI DM54/DM74LS138, S138, LS139, S139 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 

Units 

LS138, LS139 

S138, SI39 

Min 

Typ(D 

Max 

Min 

Typ (1) 

Max 

VlH 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 



0.8 

V 

DM74 



0.8 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 18 mA 



-1.5 



-1.2 

V 

'OH 

High Level Output Current 




-400 



-1000 

pA 

v OH 

High Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|L = Max, Ioh = Max 

DM54 

2.5 

3.4 


2.5 

3.4 


V 

DM74 

2.7 

3.4 


2.7 

3.4 


lOL 

Low Level Output Current 


DM54 



4 



20 

mA 

DM74 



8 



20 

VOL 

Low Level Output Voltage 

Vcc = Min 

V|H = 2 V 
V|L = Max 

lOL “ Max 

DM54 


0.25 

0.4 



0.5 

V 

DM74 


0.35 

0.5 



0.5 

lOL = 4 mA 

DM74 


0.25 

0.4 




h 

Input Current at Maximum 
Input Voltage 

Vcc = Max 

V| = 5.5 V 






1 

mA 

V| = 7 V 



0.1 




■IH 

High Level Input Current 

Vcc = Max 

V| = 2.7 V 



20 



50 

pA 

IlL 

Low Level Input Current 

VCC = Max 

V| = 0.4 V 



-0.36 




mA 

V| = 0.5 V 






-2 

ios 

Short Circuit 

Output Current 

VCC = Max (2) 

DM54 

-20 


-100 

-40 


-100 

mA 

DM74 

-20 


-100 

-40 


-100 

Icc 

Supply Current 

Vcc = Max 

Outputs Enabled and Open 

LS138.S138 


6.3 

10 


49 

74 


LSI 39, SI 39 


6.8 

11 


60 

90 



Note 1: All typical values are at Vqq = 5 V, - 25 ° c - 

Note 2: Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 


J 
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Switching Characteristics v C c = 5 v, t a = 25°c 












Outputs 


MSI __ 

Truth Tables 

LS138, S138 

Inputs „ . 

-- Outputs 

Enable Select_ 

G1 G2'^ B A~ YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 
XHXXXHHHHHHHH 
L XXXXHHHHHHHH 
H LLLLLHHHH HHH 

hlllhhlhhhhhh 

hllhlhhlhhhhh 

HLLHHHHHLHHHH 

HLHLLHHHHLHHH 

HLHLHHHHHHLHH 

HLHHLHHHHHHLH 

HLHHHHHHHHHHL 


DM54/DM74LS138, S138, LS139, S139 


LSI39, S139 


Inputs 

Outputs 

Enable 

Select 

G 

B 

A 

YO 

Y1 

Y2 

Y3 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H = high level, L = 

low level, X 

= don't care 





* G2 = G2A + G2B 

H = High level, L = low level, X = don't care 





§§j MSI 


General Description 

These TTL encoders feature priority decoding of the input 
data to ensure that only the highest-order data line is en¬ 
coded. The DM54147 and DM74147 encode nine data lines 
to four-line (8-4-2-1) BCD. The implied decimal zero condi¬ 
tion requires no input condition as zero is encoded when all 
nine data lines are at a high logic level. All inputs are 
buffered to represent one normalized Series 54/74 load. 
The DM54148 and DM74148 encode eight data lines to 
three-line (4-2-1) binary (octal). Cascading circuitry (en¬ 
able input El and enable output EO) has been provided to 
allow octal expansion without the need for external circuit¬ 
ry. For all types, data inputs and outputs are active at the 
low logic level. 


DM54/DM74147, 148 
Priority Encoders 


Features 

DM54147, DM74147 

■ Encodes 10-line decimal to 4-line BCD 

■ Applications include: 

Keyboard encoding 
Range selection 

■ Typical data delay 

■ Typical power dissipation 
DM54148, DM74148 

■ Encodes 8 data lines to 3-line binary (octal) 

■ Applications include: 

N-bit encoding 

Code converters and generators 

■ Typical data delay 

■ Typical power dissipation 


10 ns 
225 mW 


10 ns 
190 mW 


Connection Diagrams 


OUTPUT 

V CC NC D 3 

|l6 115 114 I 


INPUTS 
2 1 


_ _ OUTPUT 

9 A 



I 7 |8 

B GND 


54147 (J,W); 74147 (J,N,W) 

Truth Tables 


54147/74147 

Inputs 


Outputs 
C B 


HHHHHHHH H I H H H tT 


X X L L 
X L H L 
L H H H 
H H H H 


aXXLHHHL 

XXLHHHHL 

XLHHHHHL 

LHHHHHHL 

HHHHHHHH 

HHHHHHHH 


H H L 
H H H 
L L L 
L L H 
L H L 


H H H H H H 


H H H H 


OUTPUTS 
Vcc EO GS 


INPUT S 
2 1 



6 7 El A2 A1 GND 

INPUTS OUTPUTS 

54148 (J,W); 74148 (J,N,W) 


54148/74148 


XXL 
X L H 
L H H 
H H H 


HHHHHH HH 


H High Logic Level, L = Low Logic Level, X = Don't c 


Outputs 

A2 

A1 

AO 

GS 

EO 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

H 

L 

H 
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jgj MSI 


DM54/DM74147, 148 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

Units 

147 

148 

Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 



-1.5 

V 

lOH 

High Level Output Current 




-800 



-800 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|i_ = 0.8 V, loH = “ 800 

2.4 



2.4 



V 

lOL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min ’ V|H = 2 V 

V|L = 0.8 V, lOL = 16 mA 



0.4 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| 5.5 V 



1 



1 

mA 

IlH 

High Level Input 
Current 

0 Input 

Others 

VcC = Max, V| = 2.4 V 



N/A 



40 

PA 



40 



80 

IlL 

Low Level Input 
Current 

0 Input 

Others 

VcC = Max, V| = 0.4 V 



N/A 



-1.6 

mA 



-1.6 



-3.2 

ios 

Short Circuit Outf 

jut Current 

Vcc = Max (2) 

-35 


-85 

-35 


-85 

mA 

lcc 

Supply Current 

Vcc = l' , ' ax O) 

Condition 1 


50 

70 


40 

60 

mA 

Condition 2 

_ 

42 

62 


35 

55 


Note 1: All typical values are at Vcc = 5 v - T A ” 25 ° c - 

Note 2: Not more than one output should be shorted at a time. . ... ... 

Note 3- For DM54147/DM74147, l cc (condition 1) is measured with input 7 grounded, other inputs and outputs open; l cc (condition 2) ,s measured wdh '"pals and 
"u,puts open For DM54,48,DM74MB, l cc (condition ,) is measured with inputs 7 and E, grounded, other inputs and outputs open; l oc (condition 2) ,s measured wdh ail 
inputs and outputs open. 
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MSI _DM54/DM74147, 148 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

From 

(Input) 

To 

(Output) 

Waveform 

Conditions 

DM54/74 


147 

148 

Units 



Min 

Typ 

Max 

Min 

Typ 

Max 


tPLH 

tPHL 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

0 thru 9 

A. B, C, D 

In-Phase 

Output 



9 

14 


10 

15 

ns 


7 

1 1 


9 

14 

ns 

*PLH 

Propagation Delay Time, 
Low-to-High Level Output 

0 thru 9 

A, B, C, D 

Out-of-Phase 

Output 

Cl = 15 pF 
Rl = 400 n 


13 

19 


13 

19 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


12 

19 


12 

19 

ns 

tPLH 

IPHL 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

0 thru 7 

E0 

Out-of-Phase 

Output 


N/A 



6 

10 

ns 


N/A 



14 

25 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

0 thru 7 

GS 

In-Phase 

Output 


N/A 



18 

30 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


N/A 



14 

25 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

El 

AO, A1, 
or A2 

In-Phase 

Output 


N/A 



10 

15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


N/A 



10 

15 

ns 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

El 

GS 

In-Phase 

Output 



N/A 



8 

12 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 



N/A 



10 

15 

ns 

*PLH 

IPHL 

. 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

El 

EO 

In-Phase 

Output 

. 



N/A 



10 

15 

ns 



N/A 



17 

30 

ns 
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Logic Diagrams 


147 


DM54/DM74147, 148 


148 
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MSI 


General Description 


These data selectors/multiplexers contain full on-chip de¬ 
coding to select the desired data source. The 150 selects 
one-of-sixteen data sources; the 151A, LS151, and S151 
select one-of-eight data sources. The 150, 151A, LS151, 
and S151 have a strobe input which must be at a low logic 
level to enable these devices. A high level at the strobe 
forces the W output high, and the Y output (as applicable) 
low. 

The 151A, LS151, and S151 feature complementary W and 
Y outputs whereas the 150 has an inverted (W) output only. 

The 151A incorporates address buffers which have sym¬ 
metrical propagation delay times through the complemen¬ 
tary paths. This reduces the possibility of transients 
occurring at the output(s) due to changes made at the se¬ 
lect inputs, even when the 151A outputs are enabled (i.e., 
strobe low). 


Connection Diagrams 



E7 E6 E5 E4 E3 E2 El EO STROBE W D GND 


DATA INPUTS 

54150 (J,F); 74150 (N) 


OUT DATA 
SELECT 


DATA INPUTS 


DATA SELECT 


V C C 



54151A (J,W) 
54LS151 (J,W) 
54S151 (J,W) 


74151A (N) 
74LS151 (N) 
74S151 (N) 


DM54/DM74150, 151A, LS151, S151 


Data Selectors/Multiplexers 


Features 

■ 150 selects one-of-sixteen data lines 

■ Others select one-of-eight data lines 

■ Performs parallel-to-serial conversion 

■ Permits multiplexing from N lines to one line 

■ Also for use as Boolean function generator 


Type 

Typical Average 
Propagation Delay Time 

Typical 

Power 

150 

Data Input To W Output 

11 ns 

Dissipation 
200 mW 

151A 

9 ns 

135 mW 

LS151 

12.5 ns 

30 mW 

S151 

4.5 ns 

225 mW 


Truth Tables 


54150/74150 


Inputs 

Output 

W 

Select 


0 

c 

B 

A 

s 

X 

X 

X 

X 

H 

H 

L 

L 

L 

L 

L 

EO 

L 

L 

L 

H 

L 

El 

L 

L 

H 

L 

L 

E2 

L 

L 

H 

H 

L- 

E3 

L 

H 

L 

L 

L 

E4 

L 

H 

L 

H 

L 

E5 

L 

H 

H 

L 

L 

E6 

L 

H 

H 

H 

L 

E7 

H 

L 

L 

L 

L 

E8 

H 

L 

L 

H 

L 

E9 

H 

L 

H 

L 

L 

E10 

H 

L 

H 

H 

L 

Ell 

H 

H 

L 

L 

L 

E12 

H 

H 

L 

H 

L 

E13 

H 

H 

H 

L 

L 

E14 

H 

H 

H 

H 

L 

E15 


54151A/74151A,54LS151/74LS151, 
74S151 


Inputs 

Outputs 

Select 



W 

C 

B 

A 

S 

Y 

X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

Dl 

Dl 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = High Level, L = Low Level, X = Don'i Care 

EO, El.. .E15 = the complement of the ievel of the respective E input 

DO, Dl. ,D7 = the level of the respective D input 
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Logic Diagrams 


150 
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MS I DM54/DM74150, 151A, LS151, S151 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
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Switching Characteristics v C c = 5 v, t a = 25 °c 


S3 MSI __DM54/DM74150, 151A, LS151, S151 
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Switching Characteristics (Continued) 



















General Description 


_ DM54/DM74153, LSI 53, SI53 

Dual 4-Line to 1-Line Data Selectors/Multiplexers 


Each of these data selectors/multiplexers contains invert¬ 
ers and drivers to supply fully complementary, on-chip, bi¬ 
nary decoding data selection to the AND-OR-invert gates. 
Separate strobe inputs are provided for each of the two 
four-line sections. 

Features 

■ Permits multiplexing from N lines to 1 line 
m Performs parallel-to-serial conversion 


Strobe (enable) line provided for cascading (N lines to 
n lines) 

High fan-out, low-impedance, totem-pole outputs 


Typical Average 
Propagation Delay Times 


Typical 

Power 

Dissipation 

170 mW 
31 mW 
225 mW 


Connection Diagram 


Truth Table 


DATA INPUTS 

STROBE A /• *-v OUTPU 

V CC G2 SELECT 2C3 2C2 2C1 2C0 Y2 

I 16 I 15 | I'3 112 111 | 10 | 9 


STROBE B 1C3 
G1 SELECT v_ 

54153 (J,W) 
54LS153 (J,W) 
54S153 (J,W) 


1C2 1C1 

DATA INPUTS 


ICO OUTPUT GND 
- * Y1 

74153 (N) 
74LS153(N) 
74S153 (N) 


Select 

Inputs 

Data Inputs 

B A 

CO 

Cl C2 

C3 

X X 

X 

X X 

X 

L L 

L 

X X 

X 

L L 

H 

X X 

X 

L H 

X 

L X 

X 

L H 

X 

H X 

X 

H L 

X 

X L 

X 

H L 

X 

X H 

X 

H H 

X 

X X 

L 

H H 

X 

X X 

H 


Strobe Output 


Select inputs A and B are common to both sections. 
H = High Level, L = Low Level, X = Don’t Care 


Logic Diagram 



< 9 ) OUTPUT 






Switching Characteristics 




53 MSI 


DM54/DM74154, L154A, LS154 


General Description 

Each of these 4-line-to-16-line decoders utilizes TTL cir¬ 
cuitry to decode four binary-coded inputs into one of six¬ 
teen mutually exclusive outputs when both the strobe 
inputs, G1 and G2, are low. The demultiplexing function is 
performed by using the 4 input lines to address the output 
line, passing data from one of the strobe inputs with the 
other strobe input low. When either strobe input is high, all 
outputs are high. These demultiplexers are ideally suited 
(or implementing high-performance memory decoders. All 
inputs are buttered and input clamping diodes are provided 
to minimize transmission-line effects and thereby simplify 
system design. 


4-Line to 16-Line Decoders/Demultiplexers 
Features 

■ Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

■ Performs the demultiplexing function by distributing data 
from one input line to any one of 16 outputs 

■ Input clamping diodes simplify system design 

■ High fan-out, low-impedance, totem-pole outputs 

Typical Typical 

Type Propagation Delay Power 

3 Levels of Logic Strobe Dissipation 


154 

19 ns 

18 ns 

170 mW 

L154A 

55 ns 

45 ns 

24 mW 

LS154 

23 ns 

19 ns 

45 mW 


Connection and Logic Diagrams 



54154 (J,F) 
54L154A (J,F) 
54LS154 (J,F) 


74154(N) 
74L154A (N) 
74LS154 (N) 
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Note 1: All typical values are at Vqc = 5 V, T a = 25°C. 

Note 2: Not more than one output should be shorted at a time, and tor DM54LS/74LS duration of short circuit should not exceed one second 
Note 3: l cc is measured with all inputs grounded and all outputs open. 






Switching Characteristics v C c = 5 v, t a = 25 °c 








H MSI 


General Description 


DM54/DM74155, LS155, 156, LS156 

Dual 2-Line to 4-Line Decoders/Demultiplexers 
Features 


These TTL circuits feature dual 1-line-to-4-line demulti¬ 
plexers with individual strobes and common binary-address 
inputs in a single 16-pin package. When both sections are 
enabled by the strobes, the common address inputs se¬ 
quentially select and route associated input data to the ap¬ 
propriate output of each section. The individual strobes 
permit activating or inhibiting each of the 4-bit sections as 
desired. Data applied to input Cl is inverted at its outputs 
and data applied at C2 is true through its outputs. The in¬ 
verter following the Cl data input permits use as a 3-to-8- 
line decoder, or 1 -to-8-line demuliplexer, without external 
gating. Input clamping diodes are provided on these cir¬ 
cuits to minimize transmission-line effects and simplify sys¬ 
tem design. 


Applications: 

Dual 2-to-4-line decoder 
Dual 1-to-4-line demultiplexer 
3-to-8-line decoder 
1-to-8-line demultiplexer 

Individual strobes simplify cascading for decoding or 
demultiplexing larger words 
Input clamping diodes simplify system design 
Choice of outputs: 

Totem-pole (t55, LS155) 

Open-collector (156, LS156) 


Connection Diagram 


SELECT OUTPUTS 

DATA STROBE INPUT ,—-*- 

"“3 



DATA STROBE SELECT 1V3 

Cl G1 INPUT '- 

B 

54155 (J,W) 
54LS155 (J,W) 

54156 (J,W) 
54LS156 (J,W) 

Logic Diagram 


74155(N) 
74LS155(N) 
74156 (N) 
74LS156(N) 



( ? ) OUTPUT 
1YO 


< 6 ) OUTPUT 
1Y1 


W outpl/t 

1Y3 

(9) OUTPUT 
2Y0 

(1°) OUTPUT 
2Y1 

(ID OUTPUT 
2Y2 


Truth Tables 

2-Line-to-4-Line Decoder 
or 1-Line-to-4-Line Demultiplexer 
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3-Line-to-8-Line Decoder 
or 1-Line-to-8-Line Demultiplexer 


Strobe 
Or Data 


_ Outputs _ 

(0) (1) (2) (3) (4) (5) (6) (7) 

2Y0 2Y1 2Y2 2Y3 1Y0 1Y1 1Y2 1Y3 


H L H L H H 

H H L L H H 

H H H | L | H H 

tC = inputs C I and C2 connected together 
IG = inputs Gt and G2 connected together 
H = high level, L = low level, X = don’t care 
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Switching Characteristics v cc = 5 v, t a = 25 °c 
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32 

co 

CO 

39 

28 

32 

33 

40 

28 

32 

34 

40 

Typ | 

r- 

20 

CO 

24 

s 

20 

O) 

25 

00 

CM 

O) 

25 

Min | 













LSI 55 

Max | 

CO 

22 

27 

35 

CO 

24 

27 

35 

20 

CM 

27 

35 

Typ | 

OJ 

m 

fc 

23 

CM 

in 

f'- 

23 

co 

CO 


23 

Min | 













Conditions 

u. ^ 

CX 2 
10 CM 

7 11 

LL ~ 

Q. 2 

0 CM 

in ™ 

II 11 

o'- 

u. ^ 
a 2 

« CM 

II >> 

o'- 

U. a 
CX 2 

s - 

II 11 

0 - 

IL ^ 
CX ^ 

V CM 

II « 

o J - J 

IL ~ 

o. 2 

° CM 

in ™ 

II « 

o'- 

LL ^ 
Q. - 

m w 

7 I' 

o'- 

IL ^ 

O. 2 

s ~ 

II » 

o'- 

U- ~ 
cx« 

« CM 

II I' 

o'- 

u_ ~ 
cx 2 

° CM 

m ™ 

II I' 

o'- 

LL 

cx 2 

£ CM 

II I' 
<*- 

U- cj 

Q. 2 
° CM 

in ™ 

.1 I' 
o'- 

DM54/74 

156 

Max | 

23 

30 

32 

27 

27 

27 

Typ | 

10 

0 

CM 

co 

01 

co 

Min | 







155 

Max | 

20 

27 

27 

26 

CM 

26 

Typ | 

CO 

CD 

CD 


r*- 

h- 

c 

£ 







Conditions 

u. a 

CL 0 
m 0 

■'T 

II 11 

_j _i 

0 ce 

Levels 
of Logic 

CM 

CM 

CO 

co 

co 

CO 

To 

(Output) 

>- 

>- 

>- 

> 

>- 

>- 

From 

(Input) 

CM 

O O 
co 0 

< 0 

A. B, C2 

G1 or G2 

A or B 

A or B 

Cl 

0 

Parameter 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time. 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

X 

_i 

Q. 

—i 

X 

Q_ 

X 

_j 

0- 

_i 

X 

Q. 

X 

_i 

a. 

_j 

X 

a. 
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MSI 


DM54/DM74157, L157A, LS157, S157, LS158, S158 
Quad 2-Line to 1-Line Data Selectors/Multiplexers 


General Description 


These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out¬ 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. The 157, L157A, LS157, and S157 present true 
data whereas the LS158 and S158 present inverted data to 
minimize propagation delay time. 

Applications 

■ Expand any data input point 

■ Multiplex dual data buses 

■ Generate four functions of two variables (one variable is 
common) 

■ Source programmable counters 


Features 

■ Buffered inputs and outputs 

■ Three speed/power ranges available 



Typical 

Typical 

Type 

Propagation 

Power 


Time 

Dissipation 

157 

9 ns 

150 mW 

L157A 

40 ns 

15 mW 

LS157 

9 ns 

49 mW 

SI 57 

5 ns 

250 mW 

LS158 

7 ns 

24 mW 

SI 58 

4 ns 

195 mW 


Connection Diagrams 



Low level al S selects A inputs 
High level at S selects B inputs 


Low level at S selects A inputs 
High level at S selects B inputs 


54157 (J,W) 
54L157A (J,W) 
54LS157 (J) 
54S157 (J,W) 


74157 (N) 
74L157A (N) 
74LS157 (N) 
74S157 (N) 


54LS158 (J,W) 
54S158 (J,W) 


74LS158 (N) 
74S158 (N) 


Truth Table 



Inputs 


Output Y 

Strobe 

Select 

A 

B 

157, L157A 
LS157, S157 

LS158 

S158 

H 

X 

X 

X 

L 

H 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H = High Level. L = Low Level. X = Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



Note 1: All typical values are at Vcc = 5 V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time, and for the DM54LS/74LS or DM54S/74S duration of the short circuit should not exceed one second. 
Note 3: Ice' s measured with 4.5 V applied to all inputs and all outputs open. 






Switching Characteristics 


S3 MSI_ DM54/DM74157, L157A, LS157, S157, LS158, S158 
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S3 MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 

Synchronous 4-Bit Counters 

General Description 


These synchronous, presettable counters feature an inter¬ 
nal carry look-ahead for application in high-speed counting 
designs. The t60A, 162A, LS160A, LS162A, S160, and 
S162 are decade counters and the 161A, 163A, LS161A, 
LS163A, S161, and S163 are 4-bit binary counters. The 
carry output is decoded by means of a NOR gate, thus pre¬ 
venting spikes during the normal counting mode of oper¬ 
ation. Synchronous operation is provided by having all flip- 
flops clocked simultaneously so that the outputs change 
coincident with each other when so instructed by the count- 
enable inputs and internal gating. This mode of operation 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four flip-flops on the rising 
(positive-going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable 
input. Low-to-high transitions at the load input of the I60A 
through 163A or LS160 through LS163 are perfectly ac¬ 
ceptable, regardless of the logic levels on the clock or en¬ 
able inputs. The clear function for the 160A, 161A, LS160, 
and LS f 61 is asynchronous; and a low level at the clear 
input sets all four of the flip-flop outputs low regardless of 
the levels of clock, load, or enable inputs. The clear func¬ 
tion for the 162A, 163A, LS162, LS 163, is synchronous; and 
a low level at the clear input sets all four of the flip-flop 
outputs low after the next clock pulse, regardless of the 
levels of the enable inputs. This synchronous clear allows 
the count length to be modified easily, as decoding the 
maximum count desired can be accomplished with one ex¬ 
ternal NAND gate. The gate output is connected to the clear 
input to synchronously clear the counter to all low outputs. 
Low-to-high transitions at the clear input of the 162A and 
163A are also permissible regardless of the logic levels on 
the clock, enable, or load inputs. 

The carry look-ahead circuitry provides for cascading 
counters for n-bit synchronous applications without addi- 


Connection Diagram 


RIPPLE 

CARRY ENABLE 

Vcc OUTPUT Q a Q b Q c q d j LOAD 



tional gating. Instrumental in accomplishing this function 
are two count-enable inputs and a ripple carry output. Both 
count-enable inputs (P and T) must be high to count, and 
input T is fed forward to enable the ripple carry output. The 
ripple carry output thus enabled will produce a high-level 
output pulse with a duration approximately equal to the 
high-level portion of the Q/\ output. This high-level overflow 
ripple carry pulse can be used to enable successive cas¬ 
caded stages. High-to-low-level transitions at the enable P 
or T inputs of the 160A through 163A or LS160 through 
LS 163, may occur regardless of the logic level on the 
clock. 

LS160 through LS163 feature a fully independent clock cir¬ 
cuit. Changes made to control inputs (enable P or T, or 
load) that will modify the operating mode have no effect un¬ 
til clocking occurs. The function of the counter (whether en¬ 
abled, disabled, loading, or counting) will be dictated solely 
by the conditions meeting the stable setup and hold times. 


Features 

■ Synchronously programmable 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 


Type 

Typical 
Propagation 
Time, Clock 

Typical 

Clock 

Typical 

Power 

160A thru 163A 

to 0 Output 

14 ns 

Frequency Dissipation 
35 MHz 315 mW 

LS160A 
thru LS163A 

14 ns 

32 MHz 

93 mW 

SI60 thru SI63 

9 ns 

70 MHz 

475 mW 


54160A (J,W) 
54LS160A (J,W) 
54S160 (J,W) 
54161A (J,W) 
54LS161A (J,W) 
54S161 (J,W) 
54162A (J,W) 
54LS162A (J,W) 
54S162 (J,W) 
54163A (J,W) 
54LS163A (J,W) 
54S163 (J,W) 


74160A (N) 
74LS160A (N) 
74S160 (N) 
74161A (N) 
74LS161A (N) 
74S161 (N) 
74162A (N) 
74LS162A (N) 
74S162 (N) 
74163A (N) 
74LS163A (N) 
74S163 (N) 


CLEAR CLOCK A 


D ENABLE OND 
P 
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53 MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 
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Electrical Characteristics (Continued) 





m 

MSI 

DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 


Units 
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8 

to 

c 

c 

c 

to 

to 

c 

to 

c 

© 

w 

c 

c 

to 

g 

to 

to 

g 

161 A, LS161A, Sl60. and S161 or from the clock input transition for the 162A. LS162A. 163A. LS163A. S162. and 

onous clear inputs. 

DM54/74 

LS160A, LS161A, LS162A,LS163A 

Max 


30 

C0 

CO 

27 

38 

30 

38 

27 

r-~ 

CM 

in 










Typ 

25 

20 

m 

CM 

. 

25 

CD 

26 

co 

co 

co 










Min 

20 










25 

25 

20 

30 

30 

30 

in 

25 


Conditions 
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in 

II 

O 

cs 

CM 

II 

—1 

tr 
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24 

30 
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r» 
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29 
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CO 

CD 

in 

CD 

CO 
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Switching Characteristics v G c = 5 v, t a = 25°c 


53 MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 
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S3 MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163 A,S163 
Logic Diagrams 


160A,LS160A 



161 A, LS161A are similiar; however, 
the clear is asynchronous as shown 
for 160A, LS160A decade counters. 
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MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 
Logic Diagrams (Continued) 


S160, S162 




89 



S3 MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A.S163 






23 MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 


Timing Diagrams 


160A, 162A, LS160A, LS162A, S160, S162 Synchronous Decade Counters 
Typical Clear, Preset, Count and Inhibit Sequences 


CLEAR ' 

SI60, 160A, LS160A 
CLEAR ' 

S162, 162A, LS162A 


(ASYNCHRONOUS) 


(SYNCHRONOUS) 


CLOCK ' 

S160, 160A, LS160A 
CLOCK ’ 

S162, 162A, LS162A 


RIPPLE CARRY . 
OUTPUT 


i 7 8 9 0 1 

|U-COUNT- 


CLEAR PRESET 


Sequence: 

(1) Clear outputs to zero 

(2) Preset to BCD seven 

(3) Count to eight, nine, zero, one, two. and three 

(4) Inhibit 
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MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 


161A, 163A, LS161A, LS163A, S161, S163 Synchronous Binary Counters 
Typical Clear, Preset, Count and Inhibit Sequences 


CLEAR ■ 

S161, 161A, LS161A 
CLEAR ' 

S163, 163A, LS163A 


| (ASYNCHRONOUS) 
(SYNCHRONOUS) 


DATA I B ■ 
INPUTS | 

C- 


CLOCK ' 

S161, 161A, LS161A 
CLOCK ' 

S163, 163A, LS163A 


RIPPLE CARRY " 
OUTPUT 


i l 12 |13 14 15 0 1 

-COUNT- 

CLEAR PRESET 


Sequence: 

(1) Clear outputs to zero 

(2) Preset to binary twelve 

(3) Count to thirteen, fourteen, fifteen, zero, one and two 

(4) Inhibit 










MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 

Parameter Measurement Information 

Switching Time Waveforms 



Note A: The input pulses are supplied by a generator having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Zqut = 50 ft. For 160A through 163A, 
t r < 10 ns. t f < 10 ns; for LS160A through LS163A, t r < 6 ns. t ( < 6 ns; for S160 through S163, t r < 2.5 ns, t, < 2.5 ns. Vary PRR to measure f MAX . 

Note B: Outputs Qq and carry are tested at tn+10 * or 160A, 162A, LS160A, LS162A, S160, S162, and at t n 4 -jg ^ or 163A, LS161A, LS163A, S161, S163, 

where t n is the bit time when all outputs are low. 

Note C: For 160A through 163A, V REF = 15 V; for LS160A through LS163A, V REF = 1.3 V; for S160 through S163, V REF = 1.5 V. 
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S3 MSI DM54/74160A,LS160A,S160,161A,LS161A,S161,162A,LS162A,S162,163A,LS163A,S163 


Parameter Measurement Information (Continued) 

Switching Time Waveforms 


CLOCK INPUT 

3.0 V 

160A,LS160A, S160 
161A,LS161A, S161 

0 V 


3.0 V 

CLEAR 


INPUT 

0 V 


3.0 V 

LOAD 

INPUT 

0 V 


3.0 V 

DATA INPUTS 
A, B, C, AND D 

0 V ■ 

Q OUTPUTS 

VOH 1 

161A, LS161A, S161 

q a and Q d OUTPUTS 

VOL - 

160A,LS160A, S160 


VOH ■ 

q b and q c OUTPUTS 


160A,LS160A, S160 

VOL - 


3.0 V 

ENABLE P OR 


ENABLE T 

0 V - 


v OH - 

CARRY 

v OL - 

CLOCK INPUT 

3.0 V- 

162A,LS162A, S162 
163A, LS163A, S163 

0 V - 

Q OUTPUTS 

VOH" 

163A, LS163A, S163 

q a and q d outputs 

VOL- 

162A, LS162A, S162 


VOH- 

q b and q c OUTPUTS 


162A, LS162A, S162 

VOL- 


Vi/ 


TVl/ 


tPHL r 


Vref 

t W(CLEAR) 


'PHL —— 


M. 


vref 

<W(CLOCK) 


'SETUP 



sr 


•setup- 


•setup 


~\ 

*PHLr 


*plhH 


/ 


vref 

'PLHh- (MEASURE AT t N+2 OR t N+4 ) 
jf- Vref 



”"^v REF 

•PHL -•— 




Vref 

•plhI- 


’LH —— 


Vref 

•PLH(-«— (MEASURE AT t N + 2 OR t N + 4 ) 
Vref 


Note A: The input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Z OUT = 50 ft. For 160A through 
163A, t r < 10 ns, t f < 10 ns; for LS160A through LSI63A, t r < 6 ns. t f < 6 ns; for S160 through S163, t r < 2.5 ns. t r < 2.5 ns. Vary PRR to measure f MAX . 
Note B: Enable P and enable T setup times are measured at t n +o- 

Note C: For 160A through 163A, Vrep = 1.5 V; for LS160A through LS163A, Vre F = 1.3 V; for S160 through S163, VRpp = 1.5 V. 
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^ MSI 


DM54/DM74164, L164A, LS164 


General Description 

These 8-bit shift registers feature gated serial inputs and 
an asynchronous clear. A low logic level at either input in¬ 
hibits entry of the new data, and resets the first flip-flop to 
the low level at the next clock pulse, thus providing com¬ 
plete control over incoming data. A high logic level on either 
input enables the other input, which will then determine the 
state of the first flip-flop. Data at the serial inputs may be 
changed while the clock is high or low, but only information 
meeting the setup requirements will be entered. Clocking 
occurs on the low-to-high level transition of the clock input. 
All inputs are diode-clamped to minimize transmission-line 
effects. 


8-Bit Serial In/Parallel Out Shift Registers 
Features 

■ Gated (enable/disable) serial inputs 

■ Fully buffered clock and serial inputs 

■ Asynchronous clear 


Type 

Typical 

Typical 

Clock Frequency 

Power Dissipation 

164 

36 MHz 

185 mW 

L164A 

14 MHz 

30 mW 

LS164 

36 MHz 

80 mW 


Connection Diagram 


Timing Diagram 



54164 (J,W) 
54L164A (J,W) 
54LS164 (J,W) 


74164 (N) 
74L164A (N) 
74LS164(N) 



Logic Diagram 


—°£>°- 

H>°- 


SERIAL A 
INPUTS b 


a£> 


4>H 


CLEAR 
R 0 A 


L-q* CLOCK 
S 0 A 


CLEAR 
R Qb 


Kq CLOCK 
S 


Qb 


CLEAR 
R Oc 


CLOCK 
S Oc 


Qa 


(4) | 
Ob 


CLEAR 
R Qd 


’ CLOCK 
S 0 D 


CLEAR 
R 0 E 


CLOCK 
S Qe 


( 10 ) 


CLEAR 
R Op 


CLOCK 
S Of 


CLEAR 
R Qg 


L-q> CLOCK 
S Qg 


CLEAR 
R Oh 


CLOCK 
S 0 H 


Oc 


Qd 


Qe 


Qf 


( 12 ) | 
Qg 


(13) | 

Qh 


I 
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Switching Characteristics v cc = 5 v, t a = 25 °c 




MSI 


DM54/DM74165, L165A, LSI65 


General Description 


These are 8-bit serial shift registers which shift the data in 
the direction of Qa toward Q(-| when clocked. Parallel-in ac¬ 
cess is made available by eight individual direct data in¬ 
puts, which are enabled by a low level at the shift/load 
input. These registers also feature gated clock inputs and 
complementary outputs from the eighth bit. 

Clocking is accomplished through a 2-input NOR gate, 
permitting one input to be used as a clock-inhibit function! 
Holding either of the clock inputs high inhibits clocking, and 
holding either clock input low with the load input high en¬ 
ables the other clock input. The clock-inhibit input should 
be changed to the high level only while the clock input is 
high. Parallel loading is inhibited as long as the load input is 
high. Data at the parallel inputs are loaded directly into the 
register on a high-to-low transition of the shift/load input, 


8-Bit Parallel In/Serial Out Shift Registers 


regardless of the logic levels on the clock, clock inhibit, or 
serial inputs. 

Features 

■ Complementary outputs 

■ Direct overriding (data) inputs 

■ Gated clock inputs 

■ Parallel-to-serial data conversion 

Type Typical Frequency Typical 

Power Dissipation 

165 20 MHz 200 mW 

1-165A 14 MHz 30 mW 

LS165 35 MHz 105 mW 


Connection Diagram 


CLOCK 


PARALLEL INPUTS 

V C C inhibit 'IT 
I 16 | 15 114 


B 


13 


_ SERIAL OUTPUT 

A INPUT Q h 


12 


SHIFT/ CLOCK 
LOAD 


6 I 7 je 
H j OUTPUT GND 


Qh 


PARALLEL INPUTS 
54165 (J,W) 74165 (N) 

54L165A (J,W) 74L165A (N) 

54LS165 (J,W) 74LS165 (N) 


ruth Table 


Inputs 

Internal 

Outputs 

Output 

Qh 

Shift/ 

Load 

Clock 

Inhibit 

Clock 

Serial 

Parallel 

A . H 

OA 

Qb 

L 

X 

X 

X 

a.. .h 

a 

b 

h 

H 

L 

L 

X 

X 

Qao 

Qbo 

Qho 


L 

t 

H 

X 

H 

QAn 

QGn 



t 

L 

X 

L 

QAn 

QGn 


H 

X 

X 

X 

Qao 

Qbo 

Qho 


H = High Level (steady state), L = Low Level (steady state) 

X = Don’t Care (any input, including transitions) 

| = Transition trom low-lo-high level 

a.. ,h = The level of steady-slate input at inputs A through H, respectively. 

q AO. q B0. q H 0 = It'd level ol Q A , Q B , or Q H , respectively, before the indicated steady-state 
input conditions were established. 

QAn. QQn = The level ol 0 A or 0 G . respectively, belore the most recent I transition ol the 
clock. 
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Note 1: All typical values are at Vcc = 5 V, Ta - 25°C. 

Note 2: Not more that one output should be shorted at a time and lor DM54LS/74LS duration should not exceed one second. 

Note 3: With the outputs open, clock inhibit and shift/load at 4.5 V. and a clock pulse applied to the clock input. I C C is measured first with the parallel inputs at 4.5 V, then with the 
parallel inputs grounded. 





Switching Characteristics 
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DM54/DM74165, L165A, LS165 
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DM54/DM74165, L165A, LS165 


Logic Diagram 


PARALLEL INPUTS 



Timing Diagram 


TYPICAL SHIFT, LOAD, AND INHIBIT SEQUENCES 


CLOCK INHIBIT 
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DM54/DM74166, LS166 


General Description 

These parallel-in or serial-in, serial-out shift registers fea¬ 
ture gated clock inputs and an overriding clear input. All in¬ 
puts are buffered to lower the drive requirements to one 
normalized load, and input clamping diodes minimize 
switching transients to simplify system design. The load 
mode is established by the shift/load input. When high, this 
input enables the serial data input and couples the eight 
flip-flops for serial shifting with each clock pulse. When 
low, the parallel (broadside) data inputs are enabled and 
synchronous loading occurs on the next clock pulse. During 
parallel loading, serial data flow is inhibited. Clocking is ac¬ 


8-Bit Parallel In/Serial Out Shift Registers 


complished on the low-to-high-level edge of the clock pulse 
through a two-input NOR gate, permitting one input to be 
used as a clock-enable or clock-inhibit function. Holding ei¬ 
ther of the clock inputs high inhibits clocking; holding either 
low enables the other clock input. This allows the system 
clock to be free-running, and the register can be stopped on 
command with the other clock input. The clock-inhibit input 
should be changed to the high level only while the clock 
input is high. A buffered, direct clear input overrides all oth¬ 
er inputs, including the clock, and sets all flip-flops to zero. 


Connection Diagram 


PARALLEL PARALLEL INPUTS 

SHIFT/ INPUT OUTPUT /-*-. 

V CC LOAD H °H G F E CLEAR 



PARALLEL INPUTS 


54166 (J,W) 
54LS166 (J,W) 


74166 (N) 
74LS166 (N) 


Truth Table 


Inputs 

Internal 

Outputs 

Output 

Qh 

Clear 

Shift/ 

Load 

Clock 

Inhibit 

Clock 

Serial 

Parallel 

A H 

Qa 

Qb 

L 

X 

X 

X 

X 

X 

L 

L 

L 

H 

X 

L 

L 

X 

X 

Qao 

QBo 

Qho 

H 

L 

L 

t 

X 

a.. .h 

a 

b 

h 

H 

H 

L 

t 

H 

X 

H 

QAn 

QGn 

H 

H 

L 

t 

L 

X 

L 

QAn 

QGn 

H 

X 

H 

t 

X 

X 

Qao 

Qbo 

Qho 


H = High Level (steady state), L= Low Level (steady state) 

X = Don't Care (any input, including transitions) 
f = Transition from low to high level 

a h = The level of steady-state input at inputs A through H. respectively 
^A0‘ ^BO- ^HO = ^ he level of Q^, Qg. Qj_j, respectively, before the indicated 
steady-state input conditions were established 

^An- ^Gn = The level of Qa- ^G- respectively, before the most recent [ transi¬ 
tion of the clock 
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DM54/DM74166, LS166 


Logic Diagram 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 

Units 

166 

LSI 66 

Min 

Typ (1) 

Max 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min 

l| = -12 mA 



-1.5 




V 

l| = —18 mA 






-1.5 

>OH 

High Level Output Current 




-800 



-400 

pA 

VOH 

High Level Output Voltage 

VcC = Min, V|H = 2 V 
V|L = 0.8 V, lOH = Max 

DM54 

2.4 



2.5 

3.4 


V 

DM74 

2.4 



2.7 

3.4 


lOL 

Low Level Output Current 


DM54 



16 



4 

mA 

DM74 



16 



8 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 
V|i_ = 0.8 V, Iql = Max 

DM54 



0.4 


0.25 

0.4 

V 

DM74 



0.4 


0.35 

0.5 

It 

Input Current at Maximum 
Input Voltage 

Vcc = Max 

V| = 5.5 V 



1 




mA 

V| = 7 V 






0.1 

l|H 

High Level Input Current 

VCC = Max 

V| = 2.4 V 



40 




pA 

V| = 2.7 V 






20 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-0.4 

mA 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

DM54 

-20 


-57 

-20 


-100 


DM74 

-18 


-57 

-20 


-100 


icc 

Supply Current 

Vcc = Max (3) 

DM54 


72 

104 


22 

38 

mA 

DM74 


72 

116 


22 

38 


Note 1: All typical values are at VcC = 5 Vi T A “ 25 °C- 

Note 2: Not more than one output should be shorted at a time, (or LS the duration should not exceed one second. 

Note 3: With all oulputs open. 4.5 V applied to the serial input, all other inputs except Ihe clock grounded, l CC is measured alter a momentary ground, then 4.5 V. is 
applied to clock. 
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Switching Characteristics v cc = 5 v, t a = 2 5 °c 





DM54/74 


DM54/74 



Parameter 

Conditions 

166 

Conditions 

LS166 

Units 




Min 

Typ 

Max 


Min 

Typ 

Max 


(MAX 

Maximum Clock Frequency 


25 

35 


C L = 15 pF 

Rl = 2 kfi 

25 

35 


MHz 





Cl = 50 pF 
RL = 2 kfi 

20 

30 


tPHL 

Propagation Delay Time, 
High-to-Low Level 

Output From Clear 



23 

35 

Cl = 15 pF 
Rl = 2 kfi 

6 

19 

30 



Cl = 15 pF 


C L = 50 pF 
Rl = 2 kfi 


25 

36 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level 

Output From Clock 

Rl = 400 fi 

8 

20 

30 

C L = 15 pF 
RL = 2 kfi 

8 

23 

35 




Cl = 50 pF 
Rl = 2 kfi 


29 

41 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level 

Output From Clock 


8 

17 

26 

Cl = 15 pF 
Rl = 2 kfi 

8 

24 

35 




Cl = 50 pF 
Rl = 2 kfi 


27 

38 

ns 

•w 

Width of Clock or Clear Pulse 


20 




20 



ns 

•setup 

Mode Control Setup Time 


30 




30 



ns 

•setup 

Data Setup Time 


20 




20 



ns 

•hold 

Hold Time at Any Input 


0 




0 



ns 


Timing Diagram 


Typical Clear, Shift, Load, Inhibit, and Shift Sequences 


CLOCK 

CLOCK INHIBIT ~|_ 

~iJTjnjnjn_rLrL 

rmj-LTLTL 

J_ 1 — I 

. njijijijTj _ LrLru 

CLEAR 

SERIAL INPUT 

r 






_r 






_ 

_ 






SHIFT/LOAD 

' A 



~1_ 

J 

1_ 



B 



L 




C _ 



m 

1_ 



PARALLEL D - 



L 




INPUTS 

E _ 



_nr 

1_ 



F _ 



L 




G 



nr 




H 



_nr 

1 



niirmiT n • 



1 1 



vu.r-u. __ 1_l_ 

1 1 

CLEAR 

-1 1_1 H H 1 L 1 H I L nn L [~H~1 

SERIAL SHIFT-|-|NHIBIT-| |--SERIAL SHIFT-- 

LOAD 
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Parameter Measurement Information 

Voltage Waveforms 


DM54/DM74166, LS166 



Test Table For Synchronous Inputs 


Data Input 
For Test 

Shift/Load 

Output Tested 
(See Note C) 

H 

Serial Input 

0 V 

4.5 V 

QH at Tn +1 

QH at t N+8 


Note A: The clock pulse has the following characteristics: t W (clock) — 20nsandPRR = 1 MHz. The clear pulse has the following characteristics: t w(clear) - 20 ns and 

•HOLD = 0 ns - When ,es,in 9 f MAX- vaf y ,he clock PRR 
Note B: A clear pulse is applied prior to each test. 

Note C: Propagation delay limes <t PLH and t PH l> are measured at t„ +1 . Proper shitting ol data is verified at t n+8 with a funchonal test. 

Note D: t n = bit time before clocking transition 
•n+1 = bil ,ime a,,er one clocking transition 
•n+8 = bil ,ime a,,er eight clocking tran si * ions 
Note E: Vr^F = 15 V ,or 166 and 1-3 V ,0r LS166 


l 
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General Description 


These synchronous presettable counters feature an inter¬ 
nal carry look-ahead for cascading in high-speed counting 
applications. Synchronous operation is provided by having 
all flip-flops clocked simultaneously, so that the outputs all 
change at the same time when so instructed by the count- 
enable inputs and internal gating. This mode of operation 
helps eliminate the output counting spikes that are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the (our master-slave flip-flops 
on the rising edge of the clock waveform. 

These counters are fully programmable; that is, the outputs 
may each be preset either high or low. The load input cir¬ 
cuitry allows loading with the carry-enable output of cas¬ 
caded counters. As loading is synchronous, setting up a 
low level at the load input disables the counter and causes 
the outputs to agree with the data inputs alter the next 
clock pulse. 

The carry look-ahead circuitry permits cascading counters 
for n-bit synchronous applications without additional gat¬ 
ing. Both count-enable inputs (P and T) must be low to 
count. The direction of the count is determined by the level 
of the up/down input. When the input is high, the counter 
counts up; when low, it counts down. Input T is fed forward 
to enable the carry outputs. The carry output thus enabled 


DM54/DM74LS168, LS169 

Synchronous 4-Bit Up/Down Counters 
’LS168 Decade Counter 
’LS169 Binary Counter 


will produce a low-level output pulse with a duration ap¬ 
proximately equal to the high portion of the Q/\ output when 
counting up, and approximately equal to the low portion of 
the Qa output when counting down. This low-level overflow 
carry pulse can be used to enable_successively cascaded 
stages. Transitions at the enable P or T inputs are allowed 
regardless of the level of the clock input. All inputs are di¬ 
ode clamped to minimize transmission-line effects, thereby 
simplifying system design. 

These counters feature a fully independent clock circuit. 
Changes at control inputs (enable P, enable T, load, 
up/down), which modify the operating mode, have no effect 
until clocking occurs. The function of the counter (whether 
enabled, disabled, loading, or counting) will be dictated 
solely by the conditions meeting the stable setup and hold 
times. 

Features 

■ Fully synchronous operation for counting and 
programming. 

■ Internal look-ahead for fast counting. 

■ Carry output for n-bit cascading. 

■ Fully independent clock circuit 


Connection Diagram 


RIPPLE OUTPUTS 

CARRY '-*- 

V CC OUT Q A Q b Q c 


-' ENABLE 

Op T LOAD 



U/D CLOCK A 


D ENABLE GND 
P 


DATA INPUTS 


54LS168 (J,W) 
54LS169 (J,W) 


74LS168(N) 
74LS169(N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

LS168, LSI69 

Units 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 

V 

DM74 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.5 

V 

lOH 

High Level Output Current 




-400 

pA 

VOH 

High Level Output Voltage 

VCC = Min, V IH = 2 V 

V||_ = 0.8 V, lOH = - 400 ^A 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


iOL 

Low Level Output Current 


DM54 



4 

mA 

DM74 



8 

VOL 

Low Level Output Voltage 

VcC = Min, 'OL = Max 

V|H = 2 V,V|L = 0.8 V 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

l| 

Input Current 
at Maximum 
Input Voltage 

A, B, C, D, 

P, U/D 

Clock, T 

Vcc = Max, V| = 7 V 

V 



0.1 

mA 



0.1 

Load 



0.2 

IlH 

High Level 
Input Current 

A, B, C, D, 

P, U/D 

Vcc = Max, v l = 2 7 v 



20 

pA 

Clock, T 



20 

Load 



40 

IlL 

Low Level 
Input Current 

A, B, C, D, 

P, U/D 

T 

Vcc = Max, V| — 0.4 V 



-0.4 

mA 



-0.4 

Load, Clock 



-0.4 

los 

Short Circuit C 

utput Current 

Vcc - Max (2) 

-20 


-100 

mA 

lcc 

Supply Current 

VCC = Max (3) 


20 

34 

mA 


Note! 1: All typical values are at Vcc - 5 v - T A ~ 25°C. 

Note 2- Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

Note 3: l cc is measured alter applying a momentary 4.5 V. then ground, to the clock input with all olher inputs grounded and the outputs open. 
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Switching Characteristics v C c = 5 v, t a = 25 °c 


DM54/DM74LS168, LS169 


Parameter 


To 

(Output) 


*MAX 

Maximum Clock Frequency 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

•W(CLOCK) 

Width of Clock Pulse 
(High or Low) 

•setup 

Setup Time Data Inputs 



DM54/DM74 

Conditions 

LS168, LSI69 


Min 

Typ 

Max 

Cl = 15 pF, R L = 2 k!2 

25 

32 


Cl = 50 pF, R L = 2 kfi 

20 

28 


C L = 15 pF, R L = 2 kfi 


23 

35 

Cl = 50 pF, R L = 2 kD 


26 

39 

C L = 15 pF, R L = 2 kU 


23 

35 

C L = 50 pF, R L = 2 kfi 


29 

44 

Cl = 15 pF, R L = 2 kQ 


13 

20 

C L = 50 pF, R L = 2 kS2 


16 

24 

C L = 15 pF, R L = 2 kl) 


15 

23 

Cl = 50 pF, R L = 2 kfi 


21 

32 

C L = 15 pF, R L = 2 k!) 


12 

18 

C L = 50 pF, R L = 2 kfi 


15 

24 

Cl = 15 pF, R L = 2 kfi 


12 

18 

Cl = 50 pF, R L = 2 kS) 


18 

28 

C L = 15 pF, R L = 2 kS2 


17 

25 

C L = 50 pF, R L = 2 kfi 


20 

30 

Cl = 15 pF, R L = 2 kfi 


19 

29 

Cl = 50 pF, R L = 2 kQ 


25 

38 


Enable T 


Up/Down 
(4) 


A, B, C, D 20 

Enable P or T ™ 

- u _ns 

Load _ 25 

Up/Down ^ 

•HOLD Hold Time Data Inputs 

A, B, C, D 0 

Enable P or T g ns 

_ Load, Up/Down 0 

rr„ P I° P f 9a 'r de ' ay ,' lme lr ° m up,d0 ' vn 10 rlpple oa,ry musl be mea su, 0 d with the counter at either a minimum or a maximum count. As the logic level ol the 

rr^^rgThri'r 16 ca,,y tt rii ,he c ° uni is minimum <o> ' ,he ,ipp,e carry ou,pp ' ira " si,i ° n win be in phase " ^ ^«•<=' 

Lo ibo or it> tor Lb 169), the ripple carry output will be out of phase. 
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Timing Diagrams 


DM54/DM74LS168, LSI69 


LS168 Decade Counters 
Typical Load, Count, and Inhibit Sequences 


RIPPLE_ 

CARRY 

OUTPUT - 



|— INHIBIT— | 


- COUNT DOWN - 


Sequence 1: Load (preset) to BCD seven 
Sequence 2: Count up to eight, nine, zero, one and two 
Sequence 3: Inhibit 

Sequence 4: Count down to one. zero, nine, eight and seven 
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DM54/DM74170, LS170 


jgjj MSI 

4 by 4 Register Files 


General Description 

These 16-bit TTL register files are organized as 4 words of 
4 bits each, and separate on-chip decoding is provided for 
addressing the four word locations to either write-in or re¬ 
trieve data. This permits writing into one location and read¬ 
ing from another word location, simultaneously. 

Four data inputs are available to supply the 4-bit word to be 
stored. Location of the word is determined by the write-ad- 
dress inputs A and B, in conjunction with a write-enable sig¬ 
nal. Data applied at the inputs should be in its true form. 
That is, if a high-level signal is desired from the output, a 
high level is applied at the data input for that particular bit 
location. The latch inputs are arranged so that new data will 
be accepted only if both internal address gate inputs are 
high. When this condition exists, data af the D input is 
transferred to the latch output. When the write-enable in¬ 
put, Gyy. is high, the data inputs are inhibited and their lev¬ 
els can cause no change in the information stored in the 
internal latches. When the read-enable input, Gr, is high, 
the data outputs are inhibited and remain high. 

The individual address lines permit direct reading of data 
stored in any four of the latches. Four individual decoding 
gates are used to complete the address for reading a word. 
When the read address is made in conjunction with the 
read-enable signal, the word appears at the four outputs. 

This arrangement—data entry addressing separate from 
data-read addressing and individual sense line—elimi¬ 
nates recovery times, permits simultaneous reading and 
writing, and is limited in speed only by the write time (30 ns 
typical) and the read time (25 ns typical). The register file 
has a nondestructive readout in that data is not lost when 
addressed. 


All 170 inputs and all inputs except the read enable and 
write enable of the LS170 are buffered to lower the drive 
requirements to one standard load. Input-clamping diodes 
minimize switching transients to simplify system design. 
High-speed, double-ended AND-OR-INVERT gates are em¬ 
ployed for the read-address function and drive high-sink- 
current, open-collector outputs. Up to 256 of these outputs 
may be wire-AND connected for increasing the capacity up 
to 1024 words. Any number of these registers may be paral¬ 
leled to provide n-bit word length. 

Features 

■ Separate addressing permits simultaneous reading and 
writing 

■ Fast access times typically 20 ns 

■ Organized as 4 words of 4 bits 

■ Expandable to 1024 words of n-bits 

■ For use as: 

Scratch-pad memory 

Buffer storage between processors 

Bit storage in fast multiplication designs 

■ Open-collector outputs with low maximum off-state 
current: 

170 30 pA 

LSI70 20 pA 

■ DM54LS670 and DM74LS670 are similar but have 
TRI-STATE outputs 


Connection Diagram 


Truth Tables 


WRITE SELECT ENABLE OUTPUTS 



74170 (N) 

54LS170 (J,W); 74LS170 (N) 


WRITE TRUTH TABLE (SEE NOTES A, B, AND C) 


Write Inputs 

Word 

W B 

W A 

G W 

0 

1 

2 

3 

L 

L 

L 

Q = D 

Qo 

Qo 

Qo 

L 

H 

L 

Qo 

Q = D 

Qo 

Qo 

H 

L 

L 

Oo 

Qo 

Q = D 

Qo 

H 

H 

L 

Qo 

Qo 

Qo 

Q = D 

X 

X 

H 

Qo 

Qo 

Qo 

Qo 


READ TRUTH TABLE (SEE NOTES A AND D) 


Read Inputs 

Outputs 

Rr 

r a 

g R 

Q1 

Q2 

Q3 

Q4 

L 

L 

L 

W0B1 

W0B2 

W0B3 

W0B4 

L 

H 

L 

W1B1 

W1B2 

W1B3 

W1B4 

H 

L 

L 

W2B1 

W2B2 

W2B3 

W2B4 

H 

H 

L 

W3B1 

W3B2 

W3B3 

W3B4 

X 

X 

H 

H 

H 

H 

H 


Note A: H = High Level, L = Low Level, X = Don't Care 

Note B: (Q = D) = The four selected internal flip-flop outputs will assume the 

states applied to the four external data inputs. 

Note C: Q 0 = The level of Q before the indicated input conditions were estab¬ 
lished. 

Note D: W0B1 = The first bit of word 0, etc. 
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Electrical Oharacteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM74 

DM54/74 

Units 

170 

LSI 70 

Min 

Typ (1) 

Max 

Min 

Typ (i) 

Max 

VlH 

High Level Input Voltage 


2 



2 



V 

VlL 

Low Level Input Voltage 


DM54 



N/A 



0.8 

V 

DM74 



0.8 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min 

l| = —12 mA 



-1.5 




V 

l| = —18 mA 






-1.5 

'OH 

High Level Output Current 

Vcc = Min. V|H = 2 V, 

V|L = Max, Voh = 5.5 V 



30 



20 

M 

X 

o 

> 

High Level Output Voltage 




5.5 



5.5 

V 

lOL 

Low Level Output Current 


DM54 



N/A 



4 

mA 

DM74 



16 



8 

_l 

o 

> 

Low Level Output Voltage 

Vcc = Min 
V|H = 2 V 

V|L = Max 

lOL = 4 mA 

DM74 





0.25 

0.4 

V 

lOL = Max 

DM54 



N/A 


0.25 

0.4 

DM74 


0.2 

0.4 


0.35 

0.5 

ll 

Input Current 
at Maximum 
Input Voltage 

Any 

Vcc ' Max 

V| = 5.5 V 



1 




mA 

Any D, R, or W 

V| = 7 V 






0.1 

Gr or Gw 






0.2 

IlH 

High Level 
Input Current 

Any 

Vcc = Max 

V| = 2.4 V 



40 




AA 

Any D, R, or W 

V| = 2.7 V 






20 

Gr or Gw 






40 

l|L 

Low Level 

Input Current 

Any D, R,or W 

Vcc = Max, V| = 0.4 V 



-1.6 



-0.4 

mA 

Gr or Gw 



-1.6 



-0.8 

ice 

Supply Current 

Vcc = Max (2) 


127 

150 


25 

40 

mA 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Iqq is measured under the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all address inputs are grounded, and all 
outputs are open. \ 
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Switching Characteristics v C c = 5 v, t a = 2s°c 
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^3 MSI 


DM54/DM74173, LS173 
TRI-STATE® Quad D Registers 


General Description 

These four-bit registers contain D-type flip-flops with to¬ 
tem-pole TRI-STATE outputs, capable of driving highly ca¬ 
pacitive or low-impedance loads. The high-impedance 
state and increased high-logic-level drive provide these 
flip-flops with the capability of driving the bus lines in a bus- 
organized system without need for interface or pull-up 
components. 

Gated enable inputs are provided for controlling the entry of 
data into the flip-flops. When both data-enable inputs are 
low, data at the D inputs are loaded into their respective 
flip-flops on the next positive transition of the buffered 
clock input. Gate output control inputs are also provided. 
When both are low, the normal logic states of the four out¬ 
puts are available for driving the loads or bus lines. The 
outputs are disabled independently from the level of 
the clock by a high logic level at either output control input. 
The outputs then present a high impedance and neither 
load nor drive the the bus line. Detailed operation is given in 
the truth table. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 


Connection Diagram 

DATA ENABLE 

DATA INPUTS INPUTS 

r - — \ ,-*-v 

Vcc CLEAR D1 D2 D3 D4 G2 G1 



CONTROL 


54173 (J,W) 74173 (N) 

54LS173 (J,W) 74LS173 (N) 


trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 


Features 

■ TRI-STATE outputs interface directly with system bus 

■ Gated output control lines for enabling or disabling the 
outputs 

■ Fully independent clock eliminates restrictions for 
operating in one of two modes: 

Parallel load 
Do nothing (hold) 

■ For application as bus buffer registers 


Type 

Typical 

Propagation 

Delay 

Typical 

Frequency 

Typical 

Power 

Dissipation 

173 

18 ns 

30 MHz 

250 mW 

LSI 73 

18 ns 

45 MHz 

85 mW 


Truth Table 


Inputs 



Clock 

Data Enable 


Output 

Q 

G1 

G2 

Hi 

mil 

X 

X 


i— 

IIS 


X 

X 

x 

KM 

•Sa 

55* 

H 

X 


KM 

mm 

H 

X 

H 

SI 


S3 

Sm 

L 

L 

■Mm 

1 i.i 

L 

t 

L 

L 

H 

H 


When either M or N (or both) is (are) high the output is disabled 
to the high-impedance state; however, sequential operation of 
the flip-flops is not affected. 


H = high level (steady state) 

L = low level (steady state) 

f = low-to-high level transition 

X = don't care (any input including transitions) 

Qq — the level of Q before the indicated steady state input conditions 
v/ere established 
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DM54/DM74173, LS173 









E3 MSI _ DM54/DM74173, LS173 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 


173 

LSI 73 

Units 



Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 



0.8 


DM74 



0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min 

l| = -12 mA 



-1.5 




V 

l| = -18 mA 






-1.5 

'OH 

High Level Output Current 


DM54 



-2 



-1.0 

mA 

DM74 



-5.2 



-2.6 

VOH 

High Level Output Voltage 

Vcc = Min, Vm = 2 V 

V|L = 0.8 V, IqH = Max 

DM54 

2.4 



2.5 

3.4 


V 

DM74 

2.4 



2.7 

3.4 


'OL 

Low Level Output Current 


DM54 



16 



12 

mA 

DM74 



16 



24 

VOL 

Low Level Output Voltage 

Vcc = Min 
V| H = 2 V 
V|L = 0.8 V 

lOL = Max 

DM54 



0.4 


0.25 

0.4 

V 

DM74 



0.4 


0.35 

0.5 

Iql = 12 mA 

DM74 





0.25 

0.4 

lO(OFF) 

Off-State (High-Impedance 
State) Output Current 

Vcc = Max, V|h = 2 V 

Vo = 0.4 V 



-40 



-20 

pA 

Vo = 2.4 V 



40 




Vo = 2.7 V 






20 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max 

V| = 5.5 V 



1 




mA 

V| = 7.0 V 






0.1 

'IH 

High Level Input Current 

Vcc = Max 

V| = 2.4 V 



40 




HA 

V| = 2.7 V 






20 

Ml 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V 



-1.6 



-0.4 

mA 

los 

Short Circuit Output 

Current 

Vcc = Max (2) 

-30 


-70 

-20 


-100 

mA 

lcc 

Supply Current 

Vcc = Max (3) 


50 

72 


17 

24 

mA 


Note 1: All typical values are at V^c = 5 V. T A = 25 i C. 

Note 2: Not more than one output should be shorted at a time, and for DM54LS/74LS duration ol short circuit should not exceed one second. 

* l cc is measured with all outputs open; clear grounded following momentary conneclion to 4.5 V; N. G1, G2. and all data inputs grounded; and the clock input and M 
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General Description 

These positive-edge-triggered flip-flops utilize TTL circuitry 
to implement D-type flip-flop logic. All have a direct clear 
input, and the quad (175) versions feature complementary 
outputs from each flip-flop. 

Information at the D inputs meeting the setup time require¬ 
ments is transferred to the Q outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs at a par¬ 
ticular voltage level and is not directly related to the transi¬ 
tion time of the positive-going pulse. When the clock input 
is at either the high or low level, the D input signal has no 
effect at the output. 


DM54/DM74174, LS174, S174, 175, LS175, S175 
Hex/Quad D Flip-Flops with Clear 
Features 


174, LS174, S174 contain six flip-flops with single-rail 
outputs. 

175, LS175, S175 contain four flip-flops with double-rail 
outputs. 

Buffered clock and direct clear inputs 
Individual data input to each flip-flop 
Applications include: 

Buffer/storage registers 
Shift registers 
Pattern generators 


174, 175 
LS174, LS175 
S174, S175 


Typical 

Clock Frequency 

40 MHz 
40 MHz 
110 MHz 


Typical 

Power Dissipation 
Per Flip-Flop 

38 mW 
14 mW 
75 mW 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


gg MSI DM54/DM74174, LS174, S174, 175, LS175, S175 


Units 

B 



G 

> 



< 

E 

< 

=t 

< 

E 

< 

E 

< 

E 


DM54/74 

S174, S175 

Max 

1 


1 


1 



13 



SO i 

0.5 









1 



CO 

O) 

Typ (1) 





1 





1 









1 





o 

CO 

Min 



1 



1 


















1 

DM54/74 

LS174, LS175 

Max 



80 







CO 









-0.36 




CO 

CVJ 

00 

Typ(1) 





1 


1 




0.25 


1 





1 






B 

Min 

CM 






2.5 

1 














O 

CVJ 

1 



DM54/74 

174, 175 

Max 


CO 

o 

80 

to 

T 


-800 

1 




0.4 

0.4 





1 

C£> 

7 




m 

1 



Typ (1) 







1 








1 



■ 




1 



Min 

C\J 









1 

3 





i 





o 

CVJ 

1 

co 

7 


1 





DM54 

DM74 

< 

E 

CVJ 

T 

ii 

< 

E 

00 

T 

II 


® 


DM54 

DM74 

DM54 

DM74 

h- 

2 

Q 

> 

to 

id 

II 

>" 

> 

II 

>" 

> 

XT 

cvj 

II 

>" 

> 

cvj 

II 

> 

> 

d 

>" 

V, = 0.5 V 

DM54 

DM74 

LS174, S174 

LS175, S175 

Conditions 



x 

•> to 

cvj 2 

H II 

X I 

> P 

E x 

5 | 

o<' 

O d 

> > 


X 

C0 

2 

II 

_J 

O 

< 

E 

Vf 

II 

_J 

O 

CVJ 

X 

CO 

2 

II 

O 

o 

> 

S 

X 

CO 

5 

II 

O 

O 

> 



c 

5 

1 

O 

O 

> 

| > 3 

7 " 2 

o 1 ^ 

O 5 d 
> > > 

X 

<0 

2 

II 

o 

o 

> 

X 

CO 

II 

O 

o 

> 

X 

CO 

5 

II 

O 

O 

> 

Parameter 

High Level Input Voltage 

Low Level Input Voltage 

Input Clamp Voltage 

High Level Output Current 

High Level Output Voltage 

Low Level Output Current 

Low Level Output Voltage 

Input Current at Maximum 

Input Voltage 

High Level Input Current 

Clock, Clear 

Data 

Any 

Short Circuit Output Current 

Supply Current 

Low Level 

Input Current 

I 

> 

_j 

> 

> 

x 

O 

X 

o 

> 

O 

_j 

O 

> 


I 

u 

SO| 

O 

p 
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Note 1: All typical values are at Vqq = 5 V, ■ 25°C. 

•Note 2: Not more than one output should be shorted at a time, and for DM54LS/74LS and DM54S/74S duration of short circuit should not exceed one second. 
.Note 3: With all outputs open and 4.5 V applied to all data and clear inputs, Iqc is measured after a momentary ground, then 4.5 V applied to clock. 

















































S3 MSI _DM54/DM74174, LS174, SI74, 175, LSI75, SI75 


Switching Characteristics v cc = 5 v, t a = 25 °c 


Parameter 

Conditions 

DM54/74 


PM54/74 


174, 175 

Conditions 

LS174, LSI75 

Units 



Min 

Typ 

Max 


Min 

Typ 

Max 


'MAX 

Maximum Clock Frequency 

Cl = 15 pF 
RL = 400 S2 

30 

40 


Cl = 15 pF 
RL = 2 kn 

30 

40 


MHz 

C L = 50 pF 
Rl = 2 kn 

25 

35 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

From Clear (175 Only) 


14 

25 

Cl = 15 pF 
rl = 2 kn 


16 

25 

ns 

Cl = 50 pF 

Rl = 2 kn 


19 

29 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

From Clear 


20 

30 

Cl = 15 pF 

Rl = 2 kn 


23 

35 

ns 

Cl = 50 pF 

Rl = 2 kn 


28 

42 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

From Clock 


14 

25 

Cl = 15 pF 
Rl = 2 kfi 


20 

30 

ns 

C L = 50 pF 

rl = 2 kn 


21 

32 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

From Clock 


17 

25 

C L = 15 pF 

rl = 2 kn 

j 

1 

21 

30 

ns 

Cl = 50 pF 

Rl = 2 kn 


24 

36 

tw 

Pulse Width 

Clock 


20 




20 



ns 

Clear 

20 




20 



'SETUP 

Setup Time 

Data Input 

20 




20 



ns 

Clear 

Inactive-State 

30 




25 



•hold 

Data Hold Time 

0 



. 

0 



ns 
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22 MSI 


DM54/DM74174, LS174, S174, 175, LS175, S175 


Switching Charact eristics (Continued) 






DM54/74 


DM54/74 



Parameter 


Conditions 

S174, S175 

Conditions 

S174, S175 

Units 





Min 

Typ 

Max 


Min 

Typ 

Max 


fMAX 

Maximum Clock Frequency 


75 

110 



65 

90 


MHz 

tPLH 

Propagaton Delay Time, 
Low-to-High Level Output 

From Clear (175 Only) 



10 

15 



12 

18 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

From Clear 

Cl = 15 pF 
RL = 280 a 


13 

22 

Cl = 50 pF 
RL = 280 a 


15 

23 

ns 

•PLH 

Propagaton Delay Time, 
Low-to-High Level Output 

From Clock 


8 

12 


10 

15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

From Clock 



11.5 

17 



13.5 

21 

ns 

*W 

Pulse Width 

Clock 


7 




9 





Clear 


10 




12 




(SETUP 

Setup Time 

Data Input 


5 




7 



ns 


Clear 

Inactive-State 


5 




7 



»HOLD 

Data Hold Time 


3 




5 



ns 


Truth Table (Each Fiip-Fiop) 


Inputs 

Outputs 

Clear Clock D 

Q Qt 

L X X 

H ( H 

H 1 L 

H L X 

L H 

H L 

L H 

Qo Qo 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don’t Care 

\ = Transition from low to high level 

Q 0 = The level of Q before the indicated steady-state input conditions were 
established. 

t = 175, LS175, and S175 only 
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S3 MSI _DM54/DM74176, 177, 196, LS196, S196, 197, LS197, S197 


General Description 

These high-speed counters consist of four d-c coupled, 
master-slave flip-flops which are infernally interconnected 
to provide either a divide-by-two and a divide-by-five 
counter (176, 196) or a divide-by-two and a divide-by-eight 
counter (177, 197). These counters are fully program¬ 
mable; that is, the outputs may be preset to any state by 
placing a low on the count/load input and entering the de¬ 
sired data at the data inputs. The outputs will change inde¬ 
pendent of the state of the clocks. 

During the count operation, transfer of information to the 
outputs occurs on the negative-going edge of the clock 
pulse. These counters feature a direct clear which, when 
taken low, sets all outputs low regardless of the state of the 
clocks. 

These counters may also be used as 4-bit latches by using 
the count/load input as the strobe and entering data at the 
data inputs. The outputs will directly follow the data inputs 
when the count/load is low, but will remain unchanged 
when the count/load is high and the clock inputs are 
inactive. 

TYPICAL COUNT CONFIGURATIONS 176, 196 
LS196, AND SI96 

The output of flip-flop A is not internally connected to the 
succeeding flip-flops; therefore, the count may be operated 
in three independent modes: 

1. When used as a BCD decade counter, the clock-2 in¬ 
put must be externally connected to the Q/\ output. 
The clock-1 input receives the incoming count, and a 
count sequence is obtained in accordance with the 
BCD count sequence truth table. 

2. If a symmetrical divide-by-ten count is desired for fre¬ 
quency synthesizers (or other applications requiring 
division of a binary count by a power of ten), the Qp 
output must be externally connected to the clock-1 in¬ 
put. The input count is then applied at the clock-2 in¬ 
put and a divide-by-ten square wave is obtained at 
output Q/\ in accordance with the bi-quinary truth 
table. 


Presettable Decade and Binary Counters 


3. For operation as a divide-by-two counter and a divide- 
by-five counter, no external interconnections are re¬ 
quired. Flip-flop A is used as a binary element for the 
divide-by-two function. The clock-2 input is used to 
obtain binary divide-by-five operation at the Qg, Qq, 
and Qq outputs. In this mode, the two counters oper¬ 
ate independently; however, all four flip-flops are 
loaded and cleared simultaneously. 

177, 197, LS197, AND S197 

The output of flip-flop A is not internally connected to the 
succeeding flip-flops; therefore the counter may be operat¬ 
ed in two independent modes: 

1. When used as a high-speed 4-bit ripple-through 
counter, output Qa must be externally connected to 
the clock-2 input. The input count pulses are applied 
to the clock-1 input. Simultaneous divisions by 2, 4, 8, 
and 16 are performed at the Qa, Ob, Qc. and Qq out¬ 
puts as shown in the truth table. 

2. When used as a 3-bit ripple-through counter, the input 
count pulses are applied to the clock-2 input. Simulta¬ 
neous frequency divisions by 2, 4, and 8 are available 
at the Qb, Qq, and Qq outputs. Independent use of 
flip-flop A is available if the load and clear functions 
coincide with those of the 3-bit ripple-through 
counter. 

Features 

■ Performs BCD, bi-quinary, or binary counting 

■ Fully programmable 

■ Fully independent clear input 

■ Output Qa maintains full fan-out capability in addition to 


driving clock-2 input 

Typical Typical 

Type Count Frequency Power 

Clock 1 Clock 2 Dissipation 
176,177 50 MHz 25 MHz 150 mW 

196, 197 50 MHz 25 MHz 240 mW 

LS196, LS197 40 MHz 20 MHz 80 mW 

SI96, SI97 100 MHz 50 MHz 375 mW 


Connection Diagram 


DATA INPUTS 


wm 


m 

m 

■ 

m 

1 

■ 

i 

■ 

■ 

■ 

■ 

i 

■ 

I 

1 

■ 



1 

! 





i 

i 

I 

i 

2 

3 

4 

5 

mu 


COUNT Oc C A q a CLOCK 

LOAD ---' o 

DATA INPUTS 

Note: Low input to clear sets Q A . Q B , Q c and Q D low. 


54176 (J) 

54177 (J) 

54196 (J) 
54LS196 (J,W) 
54S196 (J,W) 

54197 (J) 
54LS197 (J,W) 
54S197 (J,W) 


74176 (N) 

74177 (N) 

74196 (N) 
74LS196 (N) 
74S196 (N) 

74197 (N) 
74LS197 (N) 
74S197 (N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 



Note 4: Iqq is measured with all inputs grounded and all outputs open. 







Switching Characteristics v C c = 5 v, t a = 25 °c 


53 MSI DM54/DM74176, 177, 196, LS196, S196, 197, LS197, S197 


Units 

MHz 

ns 

W 

c 

in 

c 

<0 

c 

in 

ns 

ns 

in 

in 

c 

in 

m 

c 

in 

c 

in 



n 

c 



s 



s 

DMS4/74 

SI 97 

Max 


- 

CM 

- 

w 

eg 

26 


30 | 


co 

CO 


CM 

co 

CM 

45 










a 

>. 

110 

- 

CO 


10 


f'- 


20 | 


m 

CM 

0) 


CM 


30 










Min 1 

80 
















h- 

CM 

m 

co 

h- 

m 

m 

CO 

co” 


S196 

Max 


- 

eg 

- 

in 

eg 

27 

- 


in 



CM 

CO 

= 

45 










a 

110 

N. 

00 


0 


00 

r- 


0 


o> 


CM 


30 










Min 1 

80 | 

















CM 

m 

co 

h- 

m 

In* 

co 

ccT 

g 


«o 

c 

0 

■6 

c 

0 

0 







u. a 
a 0 

0 CO 
in cm 

II II 

_i _i 

0 a: 








n 

N 

O 

W 

X 

<0 

S 


O 

10 

0 

eg 

00 

22 


1 LZ 


33 | 

CM 

CO 

CO 

CO 

37 










a 

>* 

0 

IO 

co 

10 

00 

eg 

m 


CO 


22 | 

S- 

CM 

O 

CM 

26 










Min 1 

100 I 
















in 

O 

0 

co 

m 

co* 

« 

co 

CO 

CM 

<0 

0) 

U) 

Max 


O 

0 

0 

CM 

CO 

24 

0 


CM 


CM 

CO 

CO 

CO 

37 










a 

>* 

l_ 

0 

IO 

CO 

10 

CO 

eg 

(O 

in 


co 


f- 

CM 

O 

CM 

26 










c 

£ 

100 I 
















m 

O 

0 

co 

in 

co* 

_ 

co 

co 

CO 

CM 


in 

c 

0 







u_ 

Q. 

m 

= 280 Q 








c 

0 

0 



-1 -1 

0 tr 













196 I 

197 

co 

O) 

197 1 

Q 

O 

6 






To 

(Outpu 

< 

0 

< 

O 

m 

O 

O 

O 


L£ 


ri 

0 

CD 

O 

< 

O 

Any 

Any 




O 

O 

From 

(Input) 

Clock 1 

Clock 1 

Clock 2 

Clock 2 

Clock 2 

O 

O 

CD* 

< 

Load 

Clear 








Parameter 

Maximum Input Count Frequency 

Propagation Delay Time, 

Low-to-High Level Output 

Propagation Delay Time 

High-to-Low Level Output 

Propagation Delay Time, 

Low-to-High Level Output 

Propagation Delay Time, 

High-to-Low Level Output 

Propagation Delay Time. 

Low-to-High Level Output 

Propagation Delay Time. 
High-to-Low Level Output 

Propagation Delay Time, 

Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

Clock-1 Input 

Clock-2 Input 

Clear 

Load 

High-Level Data 

Low-Level Data 

2 

0 

Q 

® 

> 

_J 

sz 

a 

*X 

Low-Level Data 

1 n 

© 

Pulse Width 

Input Hold Time 

® 

E 

i- 

Q. 

© 

CO 

3 

CL 

C 

E 

© 

S3 

© 

UJ 

c 

3 

O 

O 

X 

< 

5 

X 

_i 

a. 

_j 

X 

Q. 

X 

0. 

_j 

1 

0. 

I 

_i 

a. 

X 

Q. 

1PLH 

_i 

X 

0. 

I 

Ol 

_i 

1 

0. 

X 

—i 

a. 

1 

0. 

*PHL 

s 

0 

_i 

O 

1 

tSETUP 

UJ 

_J 

CO 

< 

z 

UJ 
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Note 5: Count enable time is the interval immediately preceding the negative-going edge of the clock pulse during which interval the count/load and clear inputs must both be high to ensure counting, 
i —The arrow indicates that the rising edge ol the count/load input is used as reference. 
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^ENABLE Count Enable Time (5) 




H MSI 
Truth Tables 


DM54/DM74176, 177, 196, LS196, S196, 197, LS197, S197 


176, 196 
LS196, SI96 
Decade(BCD) 
(See Note A) 


Count 

Output 

Qd 

QC 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


H = High Level, L = Low Level 

Note A: Output Q A connected to clock-2 input. 
Note B: Output Qq connected to ctock-1 input. 


176, 196 
LS196, SI96 
(See Note B) 


Count 

Output 

Oa Qd Qc Qb 

0 

L L L L 

1 

L L L H 

2 

L L H L 

3 

L L H H 

4 

L H L L 

5 

H L L L 

6 

H L L H 

7 

H L H L 

8 

H L H H 

9 

H H L L 


177, 197 
LS197, S197 
(See Note A) 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


Logic Diagrams 


196 

LS196, SI96 


197 

LS197, S197 


DATA A 
COUNT/ 
LOAD 


(4) 

DATA A- 

COUNT/ (1) 
LOAD 

(13)1 
CLEAR —* 


(5) 

T Q A U_ Q A 
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DM54/DM74180 


9-Bit Parity Generators/Checkers 

General Description 


These universal 9-bit (8 data bits plus 1 parity bit) parity 
generators/checkers feature odd/even outputs and con¬ 
trol inputs to facilitate operation in either odd or even parity 
applications. Depending on whether even or odd parity is 
being generated or checked, the even or odd inputs can be 
utilized as the parity or 9th-bit input. The word-length capa¬ 
bility is easily expanded by cascading. 

Input buffers are provided so that each data input repre¬ 
sents only one normalized series 54/74 load. A full fan-out 
to 10 normalized series 54/74 loads is available from each 
of the outputs at a low logic level. A fan-out to 20 normal¬ 
ized loads is provided at a high logic level to facilitate the 
connection of unused inputs to used inputs. 

I 


Connection Diagram Truth Table 


INPUTS 



Inputs 

Outputs 

2 of H’s at 
A thru H 

Even 

Odd 

2 

Even 

2 

Odd 

Even 

H 

L 

H 

L 

Odd 

H 

L 

L 

H 

Even 

L 

H 

L 

H 

Odd 

L 

H 

H 

L 

X 

H 

H 

L 

L 

X 

L 

L 

H 

H 


H = High Level, L = Low Level, X = Don't Care 


54180 (J,W); 74180 (N) 

Logic Diagram 



6-132 



^ MS) DM54/DM74180 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise not 

ad) 

Parameter 

Conditions 

DM54/74 

180 

Units 

Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Win, l| = —12 mA 



-1.5 

V 

'OH 

High Level Output Current 




-800 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V||_ = 0.8 V, loH = —800 /*A 

2.4 



V 

'OL 

Low Level Output Current 




16 

mA 

VOL 

Low Level, Output Voltage 

Vcc = Win, V|H = 2 V 

V|L = 0-8 V, loL = 16 mA 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max. V| = 5.5 V 



1 

mA 

IlH 

High Level 
Input Current 

Any Data 

Input 

Even or Odd 
Input 

Vcc = Wax, V| = 2.4 V 



40 

uA 



80 

IlL 

Low Level 
Input Current 

Any Data 

Input 

Even or Odd 
Input 

VCC = Max, V| = 0.4 V 



-1.6 

mA 



-3.2 

'OS 

Short Circuit C 

utput Current 

Vcc = Wax ( 2 ) 

DM54 

-20 


-55 

mA 


DM74 

-18 


-55 

Icc 

Supply Current 

VCC = Wax (3) 

DM54 


34 

49 

mA 

DM74 


34 

56 


Note 1: All typical values are at Vcc = 5 v - T A = 25 ° c - 
Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice IS measured with even and odd inputs at 4.5 V. all other inputs and outputs open. 






DM54/DM74180 


53 MSI 


Switching Characteristics v C c = 5 v, t a = 25 °c 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54/74 

180 

Units 



Min 

Typ 

Max 


•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

2 Even 

CL = 16 pF, RL = 400 ft 
Odd Input Grounded 


40 

60 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


45 

68 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

2 Odd 


32 

48 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


25 

38 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

2 Even 

CL = 15 pF, RL = 400 Q 
Odd Input Grounded 


— 

32 

48 

ns 

'PHL 

Propagation Delay Time, 

High-to-Low Level Output 

-—- 


25 

38 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

2 Odd 


40 

60 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


45 

68 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Even 
or Odd 

2 Even 
or 2 Odd 

CL = 15 pF Ri - 4nn 0 


13 

20 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 



7 

10 

ns 
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DM54/DM74181, S181 


Arithmetic Logic Unit/Function Generators 


General Description 

These arithmetic logic units (ALU)/function generators per¬ 
form 16 binary arithmetic operations on two 4-bit words, as 
shown in Tables 1 and 2. These operations are selected by 
the four function-select lines (SO, SI, S2, S3) and include 
addition, subtraction, decrement, and straight transfer. 
When performing arithmetic manipulations, the internal car¬ 
ries must be enabled by applying a low-level voltage to the 
mode control input (M). A full carry look-ahead scheme is 
available in these devices for fast, simultaneous carry gen¬ 
eration by means of two cascade-outputs (P and G) for the 
four bits in the package. When used in conjunction with the 
DM54S182/DM74S182 full carry look-ahead circuits, high¬ 
speed arithmetic operations can be performed. The typical 
addition times shown below illustrate how little time is re¬ 
quired for addition of longer words, when full carry look¬ 
ahead is employed. The method of cascading 182 circuits 
with these ALU's to provide multi-level full carry look-ahead 
is illustrated under typical applications data for the 
DM54S182/DM74S182. (Continued) 


Connection Diagram 


INPUTS OUTPUTS 



54181 (J) 74181 (N) 

54S.181 (J) 74S181 (N) 


Features 

■ Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus twelve other arithmetic operations 

■ Logic function modes: 

EXCLUSIVE-OR 

Comparator 

AND, NAND, OR, NOR 

Plus ten other logic operations 

■ Full look-ahead for high-speed operations on long words 


Pin Designations 


Designation 

Pin Nos. 

Function 

A3, A2, A1, AO 

19, 21, 23, 2 

Word A Inputs 

B3, B2, B1, BO 

18, 20, 22, 1 

Word B Inputs 

S3, S2, SI, SO 

3, 4, 5, 6 

Function-Select 

Inputs 

Cn 

7 

Inv. Carry Input 

M 

8 

Mode Control 

Input 

F3, F2, FI, FO 

13, 11, 10, 9 

Function Outputs 

A = B 

14 

Comparator Output 

P 

15 

Carry Propagate 
Output 

Cn+4 

16 

Inv. Carry Output 

G 

17 

Carry Generate 

Output 

vcc 

24 

Supply Voltage 

GND 

12 

Ground 


Number 

of 

Bits 

Typical 

Addition Times 

Package Count 

Carry Method 
Between 

ALU’s 

Arithmetic/ 
Logic Units 

Look Ahead 
Carry Generators 

1 to 4 

20 ns 

1 

0 

None 

5 to 8 

30 ns 

2 

0 

Ripple 

9 to 16 

30 ns 

3 or 4 

1 

Full Look-Ahead 

17 to 64 

50 ns 

5 to 16 

2 to 5 

Full Look-Ahead 
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General Description (continued) 

If high speed is not important, a ripple-carry input (C n ) and 
a ripple-carry output (C n+4 ) are available. However, the 
ripple-carry delay has also been minimized so that 
arithmetic manipulations lor small word lengths can be per¬ 
formed without external circuitry. 

These circuits will accommodate active-high or active-low 
data, if the pin designations are interpreted as shown 
below. 

Subtraction is accomplished by 1’s complement addition 
where the t's complement of the subtrahend is generated 
internally. The resultant output is A—B—1, which requires 
an end-around or forced carry to provide A—B. 

The 181 can also be utilized as a comparator. The A = B 
output is internally decoded from the function outputs (FO, 
F1, F2, F3) so that when two words of equal magnitude are 
applied at the A and B inputs, it will assume a high level to 
indicate equality (A = B). The ALU should be in the subtract 
mode with C n = H when performing this comparison. The 
A = B output is open-collector so that it can be wire-AND 
connected to give a comparison for more than four bits. The 
carry output (C n -p4) can also be used to supply relative 


DM54/DM74181, S18 


magnitude information. Again, the ALU should be placed in 
the subtract mode by placing the function select inputs S3, 
S2, SI, SO at L, H, H, L, respectively. 

These circuits have been designed to not only incorporate 
all of the designer's requirements for arithmetic operations, 
but also to provide 16 possible functions of two Boolean 
variables without the use of external circuitry. These logic 
functions are selected by use of the four function-select in¬ 
puts (SO, SI, S2, S3) with the mode-control input (M) at a 
high level to disable the internal carry. The 16 logic func¬ 
tions are detailed in Tables 1 and 2 and include exclusive- 
OR, NAND, AND, NOR, and OR functions. 

ALU SIGNAL DESIGNATIONS 

The DM54181 / DM74181 and DM54S181/DM74S181 can 
be used with the signal designations of either Figure 1 or 
Figure 2. 

The logic functions and arithmetic operations obtained with 
signal designations as in Figure 1 are given in Table 1; 
those obtained with the signal designations of Figure 2 are 
given in Table 2. 


Pin Number 

2 

1 

23 

22 

21 

20 

19 

18 

9 

10 

11 

13 

7 

16 

15 

17 

Active-High Data (Table 1) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 

c n 

Cn + 4 

X 

Y 

Active-Low Data (Table II) 

AO 

BO 

A1 

B1 

A2 

B2 

A3 

B3 

FO 

FI 

F2 

F3 

Cn 

c n+4 

P 

G 


Input 

Cn 

Output 

Cn+4 

Active-High Data 
(Figure 1) 

Active-Low Data 
(Figure 2) 

H 

H 

A<B 

A>B 

H 

L 

A>B 

A<B 

L 

H 

A<B 

A>B 

L 

L 

A>B 

A<B 
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General Description (Continued) 

(2) (1) (23) (22) (21) (20) (19) (18) 


DM54/DM74181, S181 


F2 F3 C n +4 


(9) (10) (11) (13) (16) 


1(3) (4) (1) (2) (14) (15) (5) (6) 


_1 —1_ 

YO XO 

Y1 XI Y2 X2 

Y3 X3 



X 

c n 

S182 

Y 

C n +x 

Cn+y 

C n +z 

(12) 

t" 

(11) 

y 

(9) 


Figure 1 


Selection 

Active High Data 

M = H 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 

Logic 

Functions 

C n = H (no carry) 

C n = L (with carry) 

L 

L 

L 

L 

F = A 

F = A 

F = A Plus 1 

L 

L 

L 

H 

F = A + B 

F = A + B 

F = (A + B) Plus 1 

L 

L 

H 

L 

F = AB 

F = A + B 

F = (A + B) Plus 1 

L 

L 

H 

H 

F = 0 

F = Minus 1 (2’s Compl) 

F = Zero 

L 

H 

L 

L 

F = AB 

F = A Plus AB 

F = A Plus AB Plus 1 

L 

H 

L 

H 

F = B 

F = (A + B) Plus AB 

F = (A + B) Plus AB Plus 1 

L 

H 

H 

L 

F = A® B 

F = A Minus B Minus 1 

F = A Minus B 

L 

H 

H 

H 

F = AB 

F = AB Minus 1 

F = AB 

H 

L 

L 

L 

F = A + B 

F = A Plus AB 

F = A Plus AB Plus 1 

H 

L 

L 

H 

F = A® B 

F = A Plus B 

F = A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F = (A + B) Plus AB 

F = (A + B) Plus AB Plus 1 

H 

L 

H 

H 

F = AB 

F = AB Minus 1 

F = AB 

H 

H 

L 

L 

F = 1 

F = A Plus A‘ 

F = A Plus A Plus 1 

H 

H 

L 

H 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plus 1 

H 

H 

H 

L 

F = A + B 

F = (A + B) Plus A 

F = (A + B) Plus A Plus 1 

H 

H 

H 

H 

F = A 

F = A Minus 1 

F = A 


*Each bit is shifted to the next more signiticant position. 


(2) (1) (23) (22) (21) (20) (19) (18) 



Figure 2 


Selection 

Active Low Data 

M = H 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 

Logic 

Functions 

C n = L (no carry) 

C n = H (with carry) 

L 

L 

L 

L 

F = A 

F = A Minus 1 

F = A 

L 

L 

L 

H 

F = AB 

F = AB Minus 1 

F = AB 

L 

L 

H 

L 

F = A + B 

F = AB Minus 1 

F = AB 

L 

L 

H 

H 

F = 1 

F = Minus 1 (2's Compl) 

F = Zero 

L 

H 

L 

L 

F = A + B 

F = A Plus (A + B) 

F = A Plus (A + B) Plus 1 

L 

H 

L 

H 

F = B 

F = AB Plus (A + B) 

F = AB Plus (A + B) Plus 1 

L 

H 

H 

L 

F = A + B 

F = A Minus B Minus 1 

F = A Minus B 

L 

H 

H 

H 

F = A + B 

F = A + B 

F = (A + B) Plus 1 

H 

L 

L 

L 

F = AB 

F = A Plus (A + B) 

F = A Plus (A + B) Plus 1 

H 

L 

L 

H 

F = A + B 

F = A Plus B 

F = A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F = AB Plus (A + B) 

F = AB Plus (A + B) Plus 1 

H 

L 

H 

H 

F = A + B 

F = A + B 

F = (A + B) Plus 1 

H 

H 

L 

L 

F = 0 

F = A Plus A* 

F = A Plus A Plus 1 

H 

H 

L 

H 

F = AB 

F = AB Plus A 

F = AB Plus A Plus 1 

H 

H 

H 

L 

F = AB 

F = AB Plus A 

F = AB Plus A Plus 1 

H 

H 

H 

H 

F = A 

F = A 

F = A Plus 1 


*Each bit is shifted to the next more significant position. 
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Electticai Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

181 

DM54/74 

S181 

Units 



Min 

Typ d] 

i Max 

Min 

Typ (1) 

i Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



-1.2 

V 

'OH 

High Level Output Current 
(Any Output Except A = B) 




-800 



-1000 

pA 

'OH 

High Level Output Current 
(A = B Output Only) 

VCC = Min, V|H = 2 V 

V||_ = 0.8 V, Vqh = 5.5 V 



250 



250 

pA 

VOH 

High Level Output Voltage 
(Any Output Except A = B) 

VCC = Min, V|H = 2 V 

V|i_ = 0.8 V, Iqh = Max 

DM54 

2.4 



2.5 

3.4 


V 

DM74 

2.4 



2.7 

3.4 


'OL 

Low Level Output Current 




16 



20 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, Iol = Max 



0.4 



0.5 

V 

l| 

Input Current at M 
Input Voltage 

aximum 

Vcc = Max, V| = 5.5 V 



1 



1 

mA 

IlH 

High Level Input 
Current 

Mode Input 

VcC = Max, V| = 2.4 V 

V| = 2.5 V (S181) 



40 



50 

PA 

Any A or 

B Input 

Any S Input 



120 



150 



160 



200 

Carry Input 



200 



250 

'IL 

Low Level Input 
Current 

Mode Input 

VCC = Max, V| = 0.4 V 

Vi = 0.5 V (S181) 



-1.6 



-2 

mA 

Any A or 

B Input 

Any S Input 



-4.8 



-6 





-6.4 



-8 

Carry Input 




-8.0 



-10 

'OS 

Short Circuit Output Current 
(Any Output Except A = B) 

Vcc = Max (2) 

DM54 

-20 


-55 

-40 


-100 

mA 

DM74 

-18 


-57 

-40 


-100 

'cc 

Supply Current 

Vcc = Max (3) 

Condition A 

DM54 


88 

127 


120 

220 

mA 

DM74 


88 

140 


120 

220 

Condition B 

DM54 


92 

135 


120 

220 

DM74 

. 

92 

150 


120 

220 


Note 1: All typical values are at Vqq = 5 V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time and for S181 duration should not exceed one second. 
Note 3: With outputs open, Iqq is measured for the following conditions: 

A. SO through S3, M, and A inputs are at 4.5 V, all other inputs are grounded, and all outputs are open. 

B. SO through S3 and M are at 4.5 V, all other inputs are grounded, and all outputs are open. 
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Switching Characteristics v c c = 5 v, t a = 25 °c 







DM54/74 

181 



Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

R L = 400 SI, Cl = 

15 pF 

Units 




Min 

Typ 

Max 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Cn+4 



9 

18 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

u n 



13 

19 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 

Cn+4 

M = 0 V, SO = 

S3 = 4.5 V 


20 

30 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 

SI = S2 = 0 V 
(SUM mode) 


22 

33 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 

Cn+4 

M = O V, SO t 

S3 = 0 V 


20 

30 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 

SI = S2 = 4.5 V 
(DIFF mode) 


22 

33 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 


Any F 

M = 0 V 
(SUM or 

DIFF mode) 


11 

19 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 



12 

18 


tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 

S3 = 4.5 V 


13 

19 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 0 V 
(SUM mode) 


14 

19 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 

S3 = 0 V 


12 

20 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 4.5 V 
(DIFF mode) 


15 

25 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 

S3 = 4.5 V 


12 

19 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 0 V 
(SUM mode) 


17 

25 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 

S3 = 0 V 


14 

25 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 4.5 V 
(DIFF mode) 


17 

25 


•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A| or Bj 


M = 0 V, SO = 

S3 = 4.5 V 


18 

30 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

r 1 

SI = S2 = 0 V 
(SUM mode) 


19 

30 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A, or Bj 


M = 0 V, SO = 

S3 = 0 V 


14 

24 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


SI = S2 = 4.5 V 
(DIFF mode) 


14 

24 


'PLH 

Propagation Delay time, 
Low-to-High Level Output 



M = 4.5 V 


17 

28 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


•" 1 

(logic mode) 


19 

30 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 

S3 = 0 V 


26 

40 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 4.5 V 
(DIFF mode) 


25 

40 
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Switching Chdrsctcristics (continued) vcc = 5 v, ta = 25°c 








DM54/74 






From 

(Input) 

To 

(Output) 



S181 





Parameter 

Conditions 

Rl = 280 SI, Cl 

= 15 pF 

Rl = 280 fi, Cl 

= 50 pF 

Units 





Min 

Typ 

Max 

Min 

Typ 

Max 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 





7 

10.5 


9 

14 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

u n 

u n+4 



7 

10.5 


9 

14 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 

Cn+4 

M = 0 V, SO = 
S3 = 4.5 V 


12.5 

18.5 


14.5 

22 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 

SI = S2 = 0 V 
(SUM mode) 


12.5 

18.5 


14.5 

22 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 

Cn+4 

M = 0 V, SO = 
S3 = 0 V 


15.5 

23 


17.5 

27 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 

SI = S2 = 4.5 V 
(DIFF mode) 


15.5 

23 


17.5 

27 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 


Any F 

M = 0 V 
(SUM or 

DIFF mode) 


7 

12 


9 

14 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

u n 


7 

12 


9 

14 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 











Any A 


M = 0 V, SO = 
S3 = 4.5 V 


8 

12 


10 

15 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 0 V 
(SUM mode) 


7.5 

12 


10 

15 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 
S3 = 0 V 


10.5 

15 


12.5 

19 


<PHL 

Propagation Delay Time, 

or B 


SI = S2 = 4.5 V 







ns 

High-to-Low Level Output 



(DIFF mode) 


10.5 

15 


13 

20 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 
S3 = 4.5 V 


7.5 

12 


9.5 

15 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 0 V 
(SUM mode) 


7.5 

12 


10 

15 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 


M = 0 V, SO = 
S3 = 0 V 


10.5 

15 


12.5 

19 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

or B 


SI = S2 = 4.5 V 
(DIFF mode) 


10.5 

15 


13 

20 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Aj or Bj 


M = 0 V, SO = 
S3 = 4.5 V 


11 

16.5 


13 

20 


'P.HL 

Propagation Delay Time, 
High-to-Low Level Output 

F i 

SI = S2 = 0 V 
(SUM mode) 


11 

16.5 


13 

20 

ns 

_ 








'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Aj or Bj 


M = 0 V, SO = 
S3 = 0 V 


14 

20 


16 

24 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

F i 

31 = S2 = 4.5 V 
(DIFF mode) 


14 

22 


16 

24 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Aj or Bj 


M = 4.5 V 


14 

20 


16 

24 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

F i 

(logic mode) 


14 

22 


16 

24 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any A 

A = B 

d = 0 V, SO = 
S3 = 0 V 


15 

23 


17 

26 


'PHL 

3 ropagation Delay Time, 
-High-to-Low Level Output 

or B 

>1 = S2 = 4.5V 
(DIFF mode) | 


20 

30 


22 

33 

ns 
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DM54/DM74181, S181 

Parameter Measurement Information 






Logic Mode Test Table 

Function Inputs: SI = S2 = M = 4.5 V, SO = S3 = 0 V 



Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 



Apply 
4.5 V 

Apply 

GND 

Apply 

4.5 V 

Apply 

GND 

Waveform 



tPLH 


Bi 

None 

None 

Remaining 

Fi 

Out-of-Phase 



tpHL 

A i 

AandB,C n 




tPLH 

Bi 


None 

None 

Remaining 

F: 

Out-of-Phase 



tPHL 


AandB,C n 




SUM Mode Test Table 

Function Inputs: SO = S3 = 4.5 V, SI = S2 = M = 0 V 




Parameter 

Input 

Under 

Test 

Other Input 
Same Bit 

Other Data Inputs 

Output 

Under 

Test 

Output 



Apply 
4.5 V 

Apply 

GND 

Apply 
4.5 V 

Apply 

GND 

Waveform 



'PLH 


Bi 

None 

Remaining 

Cn 

Fj 

In-Phase 



tPHL 

A l 

A and B 




tPLH 

Bi 


None 

Remaining 

Cn 

Fi 

In-Phase 



tPHL 


A and B 

1 



•PLH 


Bi 

None 

None 

Remaining 

P 

In-Phase 



tPHL 

A i 

A and B,C n 




tPLH 

Bi 


None 

None 

Remaining 

P 

In-Phase 



tPHL 

M l 

AandB,C n 




•PLH 


None 

Bi 

Remaining 

Remaining 

G 

In-Phase 



tPHL 

M i 

B 

A, C n 




'PLH 

Bi 

None 

Ai 

Remaining 

Remaining 

G 

In-Phase 



tPHL 


B 

A, C n 




tPLH 


None 

None 

All 

All 

Any F 

In-Phase 



tPHL 

u n 

A 

B 

or C n+4 



•PLH 


None 

Bi 

Remaining 

Remaining 

Cn+4 

Out-of-Phase 



tPHL 

a i 

B 

A. C n 



tPLH 

Bi 

None 

A i 

Remaining 

Remaining 

Cn+4 

Out-of-Phase 



'PHU 


B 

A. C n 
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Parameter Measurement Information (continued) 


DIFF Mode Test Table 

Function Inputs: SI = S2 = 4.5 V, SO = S3 = M = 0 V 


Parameter 

g 

Other Input 
Same Bit 

Other Data Inputs 



Apply 
4.5 V 

Apply 

GND 

Km 


unoer 

Test 


'PLH 

| 1 


Bi 

Remaining 

A 




'PHL 


F| 


'PLH 

D 

mm 

None 

Remaining 

A 

Remaining 
B, C n 



'PHL 

H 

Fj 

Out-of-Phase 

tPLH 

D 

QQ 



Remaining 

AandB,C n 


m 

'PHL 

P 

In-Phase 

'PLH 

Bi 

mm 



Remaining 

AandB,C n 



'PHL 

D 

P 

Out-of-Phase 

'PLH 

A| 

Bi 


None 

Remaining 
AandB, C n 



'PHL 

G 

In-Phase 

'PLH 

a 


H 

None 

Remaining 
A and B, C n 



'PHL 

D 

G 

Out-of-Phase 

'PLH 


None 

B 

Remaining 

A 

Remaining 
B, C n 



•PHL 

£2 

A = B 

In-Phase 

'PLH 

Bi 


None 

Remaining 

A 

Remaining 
B, C n 

mjm 


<PHL 

Aj 

E 

Out-of-Phase 

'PLH 


None 

None 

All 

None 



'PHL 

Cn 

A and B 

or any F 

In-Phase 

'PLH 


Bi 

None 

None 

Remaining 
A, B, C n 



'PHL 

Aj 

Cn+4 

Out-of-Phase 

'PLH 

Bi 

None 


None 

Remaining 
A, B, C n 



'PHL 

Aj 

^n+4 

In-Phase 
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General Description 

These circuits are high-speed, look-ahead carry gener¬ 
ators, capable of anticipating a carry across four binary 
adders or groups of adders. They are cascadable to per¬ 
form full look-ahead across n-bit adders. Carry, generate- 
carry, and propagate-carry functions are provided as 
shown in the pin designation table. 

When used in conjunction with the 181 arithmetic logic unit, 
these generators provide high-speed carry look-ahead ca¬ 
pability for any word length. Each S182 generates the look¬ 
ahead (anticipated carry) across a group of four ALU's and, 
in addition, other carry look-ahead circuits may be em¬ 
ployed to anticipate carry across sections of four look¬ 
ahead packages up to n-bits. The method of cascading cir¬ 
cuits to perform multi-level look-ahead is illustrated under 
typical application data. 

Carry input and output of the ALU's are in their true form, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs, out¬ 
puts, generate, and propagate) of the look-ahead gener- 


_ DM54/DM74S 182 

Look-Ahead Carry Generators 


alors are implemented in the compatible forms for direct 
connection to the ALU. Reinterpretations of carry functions, 
as explained on the 181 data sheet are also applicable to 
and compatible with the look-ahead generator. Positive 
logic equations for the S182 are: 

C n+X = GO + PO C n 

C n+y = G1 + PI GO + PI PO C n 

c n+^= G2 + P2 G1 + P2 PI GO + P2 PI PO C n 

G = G3 (P3 + G2) (P3 + P2 + G1) (P3 + P2 + P1 + GO) 
P= P3 P2 PI PO 


Features 


Typical 
Propagation 
Delay Time 

7 ns 


Typical Power 
Dissipation 


Connection Diagram 


Pin Designations 


VCC G2 C n Cn+x Cn+y G C n -f 2 

|'6 I IS I 14 I 13 I 12 111 I 10 U 


P3 P GND 
-' OUTPUT 


Designation 

Pin Nos. 

Function 

GO, G1, G2, G3 

3, 1, 14, 5 

Active Low 

Carry Generate Inputs 

PO, PI, P2, P3 

4,2, 15,6 

Active Low 

Carry Propagate Inputs 


13 

Carry Input 

Cn+x. Cn+y> 
Cn+z 

12, 11, 9 

Carry Outputs 

G 

10 

Active Low 

Carry Generate Output 

P 

7 

Active Low 

Carry Propagate Output 

Vcc 

16 

Supply Voltage 

GND 

8 

Ground 


54S182 (J,W); 74S182 (N) 
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DM54/DM74S182 


53 MSI 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

S182 

Units 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

VlL 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.2 

V 

'OH 

High Level Output Current 




-1000 

PA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iqh = Max 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


lOL 

Low Level Output Current 




20 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|i_ = 0.8 V, lOL = Ma x 


11 -i i - 

• 

0.5 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

IlH 

High Level 
Input Current 

C n Input 

Vcc = Max, V| = 2.7 V 



50 

pA 

P3 Input 



100 

P2 Input 



150 

PO, PI, 
or G3 Input 



200 

GO or G2 

Input 





350 

Gl input 




400 

IlL 

Low Level 
Input Current 

C n Input 

Vcc = Max, V| = 0.5 V 



-2 

mA 

P3 Input 



-4 

P2 Input 



-6 

PO, PI, 
or G3 Input 



-8 

GO or G2 

Input 





-14 

Gl Input 




-16 

ios 

Short Circuit Output Current 

VCC = Max (2) 

-40 


-100 

mA 

ICCH 

Supply Current, 

All Outputs High 

VCC = 5 V O) 


35 


mA 

ICCL 

Supply Current, 

All Outputs Low 

Vcc = Max (4) 

DM54 


69 

99 

mA 

DM74 


69 

109 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. 
Note 3: IcCH is measured with all outputs open, inputs P3 and G3 at 4.5 V, and all other inputs grounded. 

Note 4: IcCL' s measured with all outputs open; inputs GO, Gl. and G2 at 4.5 V. and all other inputs grounded. 
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Switching Characteristics v C c = 5 v, t a = 25 °c 


DM54/DM74S182 


Parameter 

From 

(Input) 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

GO, G1 
G2, G3, 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

P0, PI, 
P2,orP3 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

GO, G1 
G2, G3, 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

PI, P2, 
or P3 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

P0, PI, 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

P2,orP3 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 


IPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cn 

• 


DM54/74 

S182 


DM54/74 
SI 82 


Logic Diagram 



Conditions Min 

Typ 

Max 

Cn+x. 


4.5 

7 

Cn+y. 




or Cn+z 


4.5 

7 



5 

7.5 



7 

10.5 


Cl = 15 pF, 




RL = 280 Si 





4.5 

6.5 



6.5 

10 

c n+x. 


6.5 

10 

C-n+y. 




or Cp+z 


7 

10.5 



Cl = 50 pF, 
RL = 280 Si 



6 - 




DM54/DM74S182 


HI MSI 

Typical Application 

64-BIT ALU, FULL-CARRY LOOK AHEAD IN THREE LEVELS 


181 



A and B inputs, and F outputs of 181 are not shown. 
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^ MSI 

BCD-to-Binary and Binary-to-BCD Converters 


General Description 

These monolithic converters are derived from the 256-bit 
read only memories, DM5488 and DM7488. Emitter connec¬ 
tions are made to provide direct read-out of converted 
codes at outputs Y8 through Y1, as shown in the truth ta¬ 
bles. These converters demonstrate the versatility of a 
read only memory in that an unlimited number of reference 
tables or conversion tables may be built into a system. Both 
of these converters comprehend that the least significant 
bits (LSB) of the binary and BCD codes are logically equal, 
and in each case the LSB bypasses the converter as 
ilustrated in the typical applications. This means that a 6- 
bit converter is produced in each case. Both devices are 
cascadable to N bits. 

An overriding enable input is provided on each converter 
which when taken high inhibits the function, causing all out¬ 
puts to go high. For this reason, and to minimize power con¬ 
sumption, unused outputs Y7 and Y8 of the 185A and all 
"don’t care" conditions of the 184 are programmed high. 
The outputs are of the open-collector type. 

DM54184 AND DM74184 BCD-TO-BINARY 
CONVERTERS 

The 6-bit BCD-to-binary function of the DM54184 and 
DM74184 is analogous to the algorithm: 

a. Shift BCD number right one bit and examine each dec¬ 
ade. Subtract three from each 4-bit decade contain¬ 
ing a binary value greater than seven. 


b. Shift right, examine, and correct after each shift until 
the least significant decade contains a number 
smaller than eight and all other converted decades 
contain zeros. 

In addition to BCD-to-binary conversion, the DM54184 and 
DM74184 are programmed to generate BCD 9's comple¬ 
ment or BCD 10’s complement. Again, in each case, one bit 
of the complement code is logically equal to one of the BCD 
bits; therefore, these complements can be produced on 
three lines. As outputs Y6, Y7, and Y8 are not required in 
the BCD-to-binary conversion, they are utilized to provide 
these complement codes as specified in the truth table 
when the devices are connected as shown. 

DM54185A AND DM74185A BINARY-TO-BCD 
CONVERTERS 

The function performed by these 6-bit binary-to-BCD con¬ 
verters is analogous to the algorithm: 

a. Examine the three most significant bits. If the sum is 
greater than four, add three and shift left one bit. 

b. Examine each BCD decade. If the sum is greater than 
four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary bit is in 
the least-significant BCD location. 

(Continued) 


Connection Diagram 


ENABLE 
V C C 0 


BINARY SELECT 


- N OUTPUT 

A Y8 



54184 (J,W) 
54185A (J,W) 


74184(N) 
74185A (N) 
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MSI 

General Description (Continued) 

DM54184 AND DM74184 BCD-TO-BINARY 


TABLE 1 

PACKAGE COUNT AND DELAY TIMES 
FOR BCD-TO-BINARY CONVERSION 


Input 

(Decades) 

Packages 

Required 

Total Delay Times (ns) 

Typ 

Max 

2 

2 

56 

80 

3 

6 

140 

200 

4 

11 

196 

280 

5 

19 

280 

400 

6 

28 

364 

520 


6-Bit Converter 

MSD LSD 

D C B 


BCD 9’s 

Complement Converter 


BCD's 10’s 

Complement Converter 


1_L 


E D C B A 
184 

Y5 Y4 Y3 Y2 Y1 


TTTTT 

25 2^ 2^ 2^ 2^ 2® 

6-BIT BINARY OUTPUT 




Td Tq t b t a 

BCD 10'S COMPLEMENT 


Truth Tables 


BCD-TO-BINARY CONVERTER 


BCD 

WORDS 

Inputs 

(See Note A) 

Outputs 
(See Note B) 

E 

D 

C 

B 

A 

G 

Y5 

Y4 

Y3 

Y2 

Y1 

0 

1 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

2 

3 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

4 

5 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

6 

7 

L 

L 

L 

H 

H 

L 

L 

L 

L 

H 

H 

8 

9 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

10 

11 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

H 

12 

13 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

14 

15 

L 

H 

L 

H 

L 

L 

L 

L 

H 

H 

H 

16 

17 

L 

H 

L 

H 

H 

L 

L 

H 

L 

L 

L 

18 

19 

L 

H 

H 

L 

L 

L 

L 

H 

L 

L 

H 

20 

21 

H 

L 

L 

L 

L 

L 

L 

H 

L 

H 

L 

22 

23 

H 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

24 

25 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

L 

26 

27 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

28 

29 

H 

L 

H 

L 

L 

L 

L 

H 

H 

H 

L 

30 

31 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

32 

33 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

34 

35 

H 

H 

L 

H 

L 

L 

H 

L 

L 

L 

H 

36 

37 

H 

H 

L 

H 

H 

L 

H 

L 

L 

H 

L 

38 

39 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

ANY 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 


BCD 9'S OR BCD 10’S COMPLEMENT CONVERTER 


BCD 

WORD 

Inputs 

(See Note C) 

Outputs 
(See Note D) 

Et 

D 

C 

B 

A 

G 

Y8 

Y7 

Y6 

0 

L 

L 

L 

L 

L 

L 

H 

L 

H 

1 

L 

L 

L 

L 

H 

L 

H 

L 

L 

2 

L 

L 

L 

H 

L 

L 

L 

H 

H 

3 

L 

L 

L 

H 

H 

L 

L 

H 

L 

4 

L 

L 

H 

L 

L 

L 

L 

H 

H 

5 

L 

L 

H 

L 

H 

L 

L 

H 

L 

6 

L 

L 

H 

H 

L 

L 

L 

L 

H 

7 

L 

L 

H 

H 

H 

L 

L 

L 

L 

8 

L 

H 

L 

L 

L 

L 

L 

L 

H 

9 

L 

H 

L 

L 

H 

L 

L 

L 

L 

0 

H 

L 

L 

L 

L 

L 

L 

L 

L 

1 

H 

L 

L 

L 

H 

L 

H 

L 

L 

2 

H 

L 

L 

H 

L 

L 

H 

L 

L 

3 

H 

L 

L 

H 

H 

L 

L 

H 

H 

4 

H 

L 

H 

L 

L 

L 

L 

H 

H 

5 

H 

L 

H 

L 

H 

L 

L 

H 

L 

6 

H 

L 

H 

H 

L 

L 

L 

H 

L 

7 

H 

L 

H 

H 

H 

L 

L 

L 

H 

8 

H 

H 

L 

L 

L 

L 

L 

L 

H 

9 

H 

H 

L 

L 

H 

L 

L 

L 

L 

ANY 

X 

X 

X 

X 

X 

H 

H 

H 

H 


H = High Level. L = Low Level, X = Don't Care 

Note A: Input Conditions other than those shown produce highs at outputs Y1 through Y5. 

Note B: Output Y6. Y7. and Y8 are not used for BCD-to binary conversion. 

Note C: Input conditions other than those shown produce highs at outputs Y6. Y7. and Y8 
Note D: Outputs Y1 through Y5 are not used for BCD 9's or BCD 10's complement conversion. 

twhen these devices are used as complement converters, input E is used as a mode control. With this input low. the BCD 9's complement is generated; when it is 
high„the BCD 10's complement is generated. 
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General Description (Continued) 


DM54185A AND DM74185A BINARY-TO-BCD 


6-Bit Converter 

6-BIT BINARY INPUT 
25 2 ^ 2 ^ 2 ^ 2 ^ 2 ® 

J— LI 1 1, 

E D C B A 
185A 

Y5 Y4 Y3 Y2 Y1 

TTTTT ■■ 

B A D C B A 

MSD LSD 

6-BIT BCD OUTPUT 


Truth Tables (Continued) 


Binary 

Words 

Inputs 

Outputs 

E 

Binary Select 

D C B 

A 

Enable 

G 

Y8 

Y7 

Y6 

Y5 

Y4 

Y3 

Y2 

Y1 

0 

1 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

2 

3 

L 

L 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

L 

H 

4 

5 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

L 

L 

H 

L 

6 

7 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

H 

H 

8 

9 

L 

L 

H 

L 

L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

10 

11 

L 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

L 

L 

L 

12 

13 

L 

L 

H 

H 

L 

L 

H 

H 

L 

L 

H 

L 

L 

H 

14 

15 

L 

L 

H 

H 

H 

L 

H 

H 

L 

L 

H 

L 

H 

L 

16 

17 

L 

H 

L 

L 

L 

L 

H 

H 

L 

L 

H 

L 

H 

H 

18 

19 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 

H 

L 

L 

20 

21 

L 

H 

L 

H 

L 

L 

H 

H 

L 

H 

L 

L 

L 

L 

22 

23 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

L 

L 

L 

H 

24 

25 

L 

H 

H 

L 

L 

L 

H 

H 

L 

H 

L 

L 

H 

L 

26 

27 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

L 

H 

H 

28 

29 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

L 

30 

31 

L 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

L 

L 

L 

32 

33 

H 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

34 

35 

H 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

L 

36 

37 

H 

L 

L 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

H 

38 

39 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

L 

40 

41 

H 

L 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

L 

L 

42 

42 

H 

L 

H 

L 

H 

L 

H 

H 

H 

L 

L 

L 

L 

H 

44 

45 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

46 

47 

H 

L 

H 

H 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

48 

49 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

L 

L 

50 

51 

H 

H 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

L 

L 

52 

53 

H 

H 

L 

H 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

54 

55 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

L 

56 

57 

H 

H 

H 

L 

L 

L 

H 

H 

H 

L 

H 

L 

H 

H 

58 

59 

H 

H 

H 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

L 

60 

61 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

62 

63 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

L 

H 

ALL 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H = High Level, L = Low Level, X = Don't Care 


TABLE II 

PACKAGE COUNT AND DELAY TIMES 
FOR BINARY-TO-BCD CONVERSION 


Input 

(Bits) 

Packages 

Required 

Total Delay Times (ns) 

Typ 

Max 

4 to 6 

1 

25 

40 

7 or 8 

3 

50 

80 

9 

4 

75 

120 

10 

6 

100 

160 

11 

7 

125 

200 

12 

8 

125 

200 

13 

10 

150 

240 

14 

12 

175 

280 

15 

14 

175 

280 

16 

16 

200 

320 

17 

19 

225 

360 

18 

21 

225 

360 

19 

24 

250 

400 

20 

27 

275 

440 



DM54/DM74184,185A 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

Units 

184, 185A 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vec = Min, l| = —12 mA 




-1.5 

V 

'OH 

High Level Output Current 

Vec = M ' n ' V IH = 2 V 

V|[_ = 0.8 V, VoH = 5 5 V 




100 

pA 

Ini 

Low Level Output Current 





12 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, Iol = 12 mA 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vec = Max, v l = 5 5 V 



1 

mA 

l|H 

High Level Input Current 

Vqc = Max, V| = 2.4 V 



25 

pA 

1|L 

Low Level Input Current 

VCC = Max, Vl = 0.4 V 



- 1 

mA 

ICCH 

Supply Current, 

All Outputs High 

Vec = Max 


40 

65 

mA 

ICCL 

Supply Current, All 
Programmed Outputs Low 

VCC = Max 


50 

80 

mA 

Note 1: All 

Switchi 

ypicai values are at Vqq - 5 V, T/\ - 25°C. 

ng Characteristics v C c = s v, t a = 25°c 



Parameter 

Conditions 

Min 

Typ 

Max 

Units 

tPl.H 

Propagation Delay Time, Low-to-High Level 

Output From Enable G 

C[_ = 15 pF 
RLi = 400 St 
R L2 = 600 St 


20 

35 

ns 

tPHL 

Propagation Delay Time, High-to-Low Level 

Output from Enable G 


20 

35 

ns 

'PLH 

Propagation Delay Time, Low-to-High Level 

Output From Binary Select 


20 

35 

ns 

tPHL 

Propagation Delay Time, High-to-Low Level 

Output From Binary Select 


20 

35 

ns 
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g| MSI 


Typical Applications (Continued) 


B5 B4 B3 B2 B1 BO 


FIGURE 4. 6-Bit Binary-to-BCD Converter 


Y6 Y5 Y4 Y3 Y2 Y1 



DM54/DM74184,185A 


B11B10B9B8 B7 B6 B5 B4 B3 B2 B1 BO 



Y6 Y5 Y4 Y3 Y2 Yl||Y5 Y4 Y3 Y2 Y1 


eocbaedcba 
Y5 Y4 Y3 Y2 Y1 Y5 Y4 Y3 Y2 Y1 


E D C B A11 D C 


Y6 Y5 Y4 Y3 Y2 Yl||Y4 Y3 Y2 Y1 


FIGURE 5. 8-Bit Binary-to-BCD Converter 



FIGURE 6. 9-Bit Binary-to-BCD Converter 



MSD—Most significant decade 
LSD—Least significant decade 

Note A: Each rectangle represents a DM54 185A or a DM74185A. 
Note B: All unused E inputs are grounded 


FIGURE 8. 16-Bit Binary-to-BCD Converter (See Note B) 
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53 MSI 


DM54/DM74190, LS190, 191, LS191 


Synchronous Up/Down Counters with Mode Control 


General Description 


These circuits are synchronous, reversible, up/down 
counters. The 191 and LS191 are 4-bit binary counters and 
the 190 and LS190 are BCD counters. Synchronous oper¬ 
ation is provided by having all flip-flops clocked simulta¬ 
neously, so that the outputs change simultaneously when 
so instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated 
with asynchronous (ripple clock) counters. 

The outputs of the four masfer-slave flip-flops are triggered 
on a low-to-high level transition of the clock input, if the en¬ 
able input is low. A high at the enable input inhibits count¬ 
ing. Level changes at either the enable input or the 
down / up input should be made only when the clock input is 
high. The direction of the count is determined by the level of 
the down/up input. When low, the counter counts up and 
when high, it counts down. 

These counters are fully programmable; that is, the outputs 
may be preset to either level by placing a low on the load 
input and entering the desired data at the data inputs. The 
output will change independent of the level of the clock in¬ 
put. This feature allows the counters to be used as 
modulo-N dividers by simply modifying the count length with 
the preset inputs. 


duration approximately equal to one complete cycle of the 
clock when the counter overflows or underflows. The ripple 
clock output produces a low-level output pulse equal in 
width to the low-level portion of the clock input when an 
overflow or underflow condition exists. The counters can be 
easily cascaded by feeding the ripple clock output to the 
enable input of the succeeding counter if parallel clocking 
is used, or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accomplish 
look-ahead for high-speed operation. 


Features 

■ Counts 8-4-2-1 BCD or binary 

■ Single down/up count control line 

■ Count enable control input 

■ Ripple clock output for cascading 

■ Asynchronously presettable with load control 

■ Parallel outputs 

■ Cascadable for n-bit applications 


The clock, down/up, and load inputs are buffered to lower 
the drive requirement; which significantly reduces the num¬ 
ber of clock drivers, etc., required for long parallel words. 

Two outputs have been made available to perform the cas¬ 
cading function: ripple clock and maximum/minimum count. 
The latter output produces a high-level output pulse with a 


Connection Diagram 


Type 

190, 191 
LS190, LS191 


Average 

Propagation 

Delay 

20 ns 
20 ns 


Typical 

Clock 

Frequency 

25 MHz 
25 MHz 


Typical 
Power 
Dissipation 
325 mW 
100 mW 


INPUTS OUTPUTS INPUTS 



Asynchronous inputs: Low input to load sets Q A = A, Q B = 8. Qq = c. 
and Qq = D 


54190 (J,W) 
54LS190 (J,W) 

54191 (J,W) 
54LS191 (J,W) 


74190 (N) 
74LS190 (N) 

74191 (N) 
74LS191 (N) 
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Electrical Characteristics over recommended operating tree-air temperature range (unless otherwise noted) 


DM54/DM74190, LS190, 191, LS191 


Parameter 


V|H 


V|L 


'OH 


VOH 


High Level Input Voltage 


Low Level Input Voltage 


Input Clamp Voltage 


High Level Output Current 


Conditions 


DM54 


DM74 


Vqc = Min 


-12 mA 


I = —18 mA 


DM54/74 


190, 191 


Min 


Typ (1) 


High Level Output Voltage 


'OL 


Low Level Output Current 


VOL 


Low Level Output Voltage 


IlH 


IlL 


'OS 


Icc 


Input Current 
at Maximum 
Input Voltage 


High Level 
Input Current 


Low Level 
Input Current 


Enable 


Others 


VcC = Min, V|H = 2 V 
V|L = 0.8 V, IQH = Max 


Vcc = Min 

V|H = 2 V 
V|L = 0.8 V 


Iql = Max 


Vcc = Max 


V| = 5.5 V 
V| 


Enable 


Vqc= Max 


Others 


Enable 


Others 


Short Circuit Output Current 


Supply Current 


Iql = 4 mA 


DM54 


DM74 


DM54 


DM74 


DM54 


DM74 


DM74 


= 7 V 


V| = 5.5 V 


2.4 


2.4 


3.4 


3.4 


Max 


0.8 


0.8 


-1.5 


-800 


16 


DM54/74 


LS190, LS191 


Units 


Min 


Typ (1) 


2.5 


2.7 


V| = 7 V 


V| = 2.4 V 


V| = 2.7 V 


V| = 2.4 V 


V| = 2.7 V 


Vcc = Max, V, = 0.4 V 


Vcc = Max (2) 


Vcc = Max (3) 


DM54 


DM74 


DM54 


DM74 


0.2 


0.2 


16 


0.4 


0.4 


120 


40 


3.4 


3.4 


Max 


0.8 


0.8 


-1.5 


-400 


-20 


-18 


65 


65 


-4.8 


- 1.6 


-65 


-65 


99 


105 


0.25 


0.35 


0.25 


0.4 


0.5 


0.4 


0.3 


0.1 


60 


-1.08 


-20 


-20 


20 


20 


20 


-0.4 


-100 


-100 


/iA 


mA 


mA 




mA 


mA 


35 


35 


mA 


Note 1: All typical values are at Vqc ~ 5 t A _25 ° C - 

Mole 2: Nol more than one output should be shoMed al a I,me. and lor DM54LS/74LS duration ol short circuit should not exceed one second. 
Note 3: Iqq' s m easure d with a " ' n P u,s grounded and all outputs open 
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DM54/DM74190, LSI90, 

191, LSI91 

Switching Characteristics v C c = 5 v. t a = 

25°C 






Parameter 




DM54/74 



(Input) 

(Output) 

Conditions 

190, 191 

Units 






Min 

Typ 

Max 


'MAX 

Maximum Clock 

Frequency 




20 

25 


MHz 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Qa. Qb 



22 

33 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


Qc. Qd 



33 

50 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data A, 

Qa. Qb 



14 

22 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

B, C, D 






Qc. Qd 



35 

50 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Ripple - 



13 

20 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 



16 

24 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Qa. Qb 



16 

24 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Qc. Qd 

C L = 15 pF 

R|_ = 400 0 


24 

36 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Max/Min 



28 

42 


•PHL 

Propagation Delay Time, 
High-to-Low Level Output 





ns 




37 

52 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Down/Up 

Ripple 



30 

45 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 






Clock 



30 

45 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 





21 

33 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


Max/Min 



22 

33 

ns 

'W(CLOCK) 

Width of Clock Input Pulse 




25 



ns 

'W(LOAD) 

Width of Load Input Pulse 




35 



ns 

'SETUP 

Data Setup Time 




20 




'HOLD 

Data Hold Time 

. 



0 



ns | 
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DM54/DM74190, LS190, 

191 

LSI 91 

Switching Characteristics 

Vcc = 

5 V, T A = 25°C 












DM54/74 

DM54/74 



Parameter 

From 

To 

LSI90, LSI91 

LS190, LS191 

Units 



(Input) 

(Output) 

Conditions 

Min 

Typ 

Max 

Conditions 

Min 

Typ 

Max 


'MAX 

Maximum Clock 

Frequency 




20 

25 



20 

25 


MHz 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Load 

Qa. Qb 



22 

33 



25 

43 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Qc. Qd 



33 

50 



39 

59 


IPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data A, 

Qa. Qb 



14 

22 



17 

26 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

B.C.D 

Qc. Qd 



35 

50 



41 

62 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Ripple 



13 

20 



16 

24 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 



16 

24 



22 

33 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Qa. Qb 



16 

24 



19 

29 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 

Qc. Qd 

C|_ = 15 pF 
R L = 2 kSI 


24 

36 

Cl = 50 pF 
R L = 2 kS) 


30 

45 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Max/Min 


28 

42 


31 

47 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 



37 

52 



43 

65 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Down/Up 

Ripple 



30 

45 



33 

50 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 



30 

45 



36 

54 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Max/Min 



21 

33 



24 

36 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 




22 

33 



28 

42 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Enable 

Ripple 



21 

33 



24 

36 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 



22 

33 



28 

42 


'W(CLOCK) 

Width of Clock Input Pulse 




25 




25 



ns 

'W(LOAD) 

Width ol Load Input Pulse 




35 




35 

_ 


ns 

'SETUP 

Data Setup Time 




20 




20 



ns 

'HOLD 

Data Hold Time 




0 




0 



ns 

'ENABLE 

Enable Time to Clock 




30 




30 



ns 
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INPUT B 












INPUT A 


ENABLE G- 


















H MSI 

Timing Diagrams 


DM54/DM74190, LS190, 191, LS191 


190, LS190 Decade Counters 
Typical Load, Count, and Inhibit Sequences 


DATA 

INPUTS 


D |JJ-—-- 

A _r J h | l 

li zzzzzzzz 

C _l H j_ ~ Z 1 


CLOCK ' 



DOWN/UP ~ | L | I _|- 1 

ENABLE ~ ] i L i 

° A _i H 

0r cz 1_ rL L 

°C ' 


Q °-~l l!~ H L 

MAX/MIN “ 

DIPPLE CLOCK “ 

7 8 9 0 12 ! t : i» | 1 0 9 8 7 

JMI COUNT UP |-j—y- |T r| |—COUNTDOWN—| 

LOAD 

Sequonce: 

(1) Load (preset) to BCD seven 

(2) Count up to eight, nine, zero, one, and two 

(3) Inhibit 

(4) Count down to one, zero. nine, eight, and seven 

191, LS191 Decode Counters 
Typical Load, Count, and Inhibit Sequences 



13 14 15 0 12 ! 29 1 

Ml COUNT UP H~l I- COUNTDOWN 
LOAD 


Sequence: 

( 1 ) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero. one. and two 

(3) Inhibit 

(4) Count down to one, zero, fifteen, fourteen, and thirteen 
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MSI 


DM54/DM74192, L192, LS192, 193, L193, LS193 
Synchronous Up/Down Counters with Dual Clock 


General Description 

These circuits are synchronous up/down counters; the 

192, L192 and LS192 circuits are BCD counters and the 

193, LI93 and LS193 are 4-bit binary counters. Synchro¬ 
nous operation is provided by having all flip-flops clocked 
simultaneously, so that the outputs change together when 
so instructed by the steering logic. This mode of operation 
eliminates the output counting spikes normally associated 
with asynchronous (ripple-clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high level transition of either count (clock) in¬ 
put. The direction of counting is determined by which count 
input is pulsed, while the other count input is held high. 

All four counters are fully programmable; that is, each out¬ 
put may be preset to either level by entering the desired 
data at the inputs while the load input is low. The output will 
change independently ot the count pulses. This feature al¬ 
lows the counters to be used as modulo-N dividers by sim¬ 
ply modifying the count length with the preset inputs. 

A clear input has been provided which, when taken to a high 
level, forces all outputs to the low level; independent of the 
count and load inputs. The clear, count, and load inputs are 
buffered to lower the drive requirements of clock drivers, 
etc., required for long words. 


These counters were designed to be cascaded without the 
need for external circuitry. Both borrow and carry outputs 
are available to cascade both the up and down counting 
functions. The borrow output produces a pulse equal in 
width to the count down input when the counter underflows. 
Similarly, the carry output produces a pulse equal in width 
to the count down input when an overflow condition exists. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count down and count up 
inputs respectively of the succeeding counter. 


Features 

■ Fully independent clear input 

■ Synchronous operation 

■ Cascading circuitry provided internally 

■ Individual preset each flip-flop 

Typical 

Type Count 

Frequency 

192, 193 25 MHz 

L192, L193 12 MHz 

LS192, LS193 32 MHz 


Typical 
Power 
Dissipation 
325 mW 
40 mW 
95 mW 


Connection Diagram 


INPUTS OUTPUTS INPUTS 

DATA DATA DATA 

V C C A CLEAR BORROW CARRY LOAD c D 



MRS 



DATAB 0 B OA COUNT COUNT Qc Qd gnd 
INPUT _, DOWN UP . 


Note: Low input to load sets = 

54192 (J,W) 
54L192 (J,W) 
54LS192 (J,W) 

54193 (J,W) 
54L193 (J,W) 
54LS193 (J,W) 


= B. Qq = C, and Qq - D. 

74192(N) 
74L192(N) 
74LS192(N) 
74193 (N) 
74L193(N) 
74LS193 (N) 
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22 MSI 



DM54/DM74192, L192 

LS192, 193, L193, 

LSI 93 

Switching Characteristics 

< 

o 

o 

II 

5 V, T A = 25°C 






— 

---- 



DM54/74 

DM54/74 



Parameter 

From 

To 

192 

, 193 



L192, L193 


Units 


(Input) 

(Output) 

Conditions 

Min 

Typ 

Max 

Conditions 

Min 

Typ 

Max 



Maximum Clock Frequency 



20 

25 



6 

8 


MHz 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Count 




17 

26 



30 

60 

ns 


Carry 










tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

up 



16 

24 



60 

120 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Count 




16 

24 



30 

60 

ns 


Borrow 










'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

down 

Cl = '5 pF 


16 

24 

Cl = 50 pF 


50 

100 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Either 


R L = 400 S! 


25 

38 

RL = 4 kt! 


45 

90 

ns 


Q 










tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Count 



31 

47 



75 

150 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Load 




27 

40 



55 

1 10 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 




29 

40 



105 

200 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clear 

Q 



22 

35 



95 

190 

ns 

t W 

Width ot Any Input Pulse 




25 




/O 



ns 








30 



ns 

'SETUP 

Data Setup Time 




20 






'HOLD 

Data Hold Time 

_ 



0 


— 


_ 


ns 


J 
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^ MS '-DM54/DM74192, L192, LS192, 193, L193, LS193 

Switching Characteristics 

» (Cont 

nued) 

Parameter 

From 

(Input) 

To 

(Output) 

DM54/74 

DM54/74 

Units 

LSI 

32, LSI93 

LS192, LSI93 



Conditions 

Min 

Typ 

Max 

Conditions 

Min 



~ 

'MAX 

Maximum Clock Frequency 




26 

32 



20 

25 


MHz 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Carry 



17 

26 



20 

30 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

up 


18 

24 



24 

36 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Borrow 

Cl = 15 pF 
RL = 2 kS2 


16 

24 

Cl = 50 pF 
Rl = 2 kfi 


19 

29 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

down 


15 

24 


21 

32 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Either 

Count 

Q 


27 

38 


30 

45 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


30 

47 


36 

54 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Load 

Q 


24 

40 


27 

41 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


25 

40 


31 

47 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clear 

Q 



23 

35 



29 

44 

ns 

'W 

Width of Any Input Pulse 


— 



20 




20 



ns 

'SETUP 

Data Setup Time 


20 




20 



ns 

'HOLD 

Data Hold Time 


0 




0 




- 

-'lear Inactive Setup Time 



40 




40 



ns 
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Logic Diagrams 


DM54/DM74192, L192, LS192, 193, L193, LS193 


192, L192, LS192 
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COUNT 1 
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Logic Diagrams (continued) 


DATA < 15 ) 
INPUT A ' 


DOWN H) 

COUNT - \s>°- 


UP h v _ 

COUNT l^ >0 ~ 


DATA d) 
INPUT B 


DATA (10) 
INPUT C 


DATA 
INPUT D 


CLEAR--T>0- 





MSI 


Timing Diagrams 


DM54/DM74192, L192, LS192, 193, L193, L SI93 


192, L192, LS192 DECADE COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 



l°l M 


CLEAR PRESET 


8 9 0 1 2 1 0 

--COUNT UP-“ c0 


0 9 8 

COUNT DOWN 


Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to BCD seven 

(3) Count up to eight, nine, carry, zero. one. and two 

(4) Count down to one. zero, borrow, nine, eight, and seven. 

Note A: Clear overrides load. data, and count inputs. 

Hole B: When courting up. counl-down input must be high; when counting down, count-up input must be htgh. 












S3 MSI 


DM54/DM74192, L192, LS192, 193, L193, LS193 


Timing Diagrams 


(Continued) 


193, L193, LSI93 BINARY COUNTERS 
TYPICAL CLEAR, LOAD, AND COUNT SEQUENCES 



Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, one. and two. 

(4) Count down to ons. zero, borrow, fifteen, fourteen, and thirteen. 

Note A: Clear overrides load, data, and count inputs. 

Note B: Whan counting up. count-down input must be high; when counting down, count-up input mus , he high. 
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DM54/DM74194, LS194A, S194 


General Description 

These bidirectional shift registers are designed to incorpo¬ 
rate virtually all of the features a system designer may want 
in a shift register; they feature parallel inputs, parallel 
outputs, right-shift and left-shift serial inputs, operating- 
mode-control inputs, and a direct overriding clear line. The 
register has four distinct modes of operation, namely. 

Parallel (broadside) load 
Shift right (in the direction Qa toward Qq) 

Shift left (in the direction Qp toward Qa) 

Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, SO 
and St, high. The data are loaded into the associated flip- 
flops and appear at the outputs after the positive transition 
of the clock input. During loading, serial data flow is 
inhibited. 

Shill right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 
Serial data for this mode is entered at the shift-right data 
input. When SO is low and SI is high, data shifts left syn¬ 
chronously and new data is entered at the shift-left serial 
input. 


4-Bit Bidirectional Universal Shift Registers 


Clocking of the flip-flop is inhibited when both mode control 
inputs are low. The mode controls of the of the DM54194/ 
DM74194 should be changed only while the clock input is 
high. 


Features 

■ Parallel inputs and outputs 

■ Four operating modes: 

Synchronous parallel load 
Right shift 
Left shift 
Do nothing 

■ Positive edge-triggered clocking 

■ Direct overriding clear 


Type 

194 

LS194A 
SI 94 


Typical Clock 
Frequency 
36 MHz 
36 MHz 
105 MHz 


Typical 

Power Dissipation 
195 mW 
75 mW 
425 mW 


Connection Diagram 



SERIAL 

INPUT 


54194 (J,W) 
74194 (N) 


PARALLEL INPUTS 

54LS194A (J,W) 
74LS194A (N) 


SERIAL 

INPUT 


54S194 (J,W) 
74S194 (N) 


Truth Table 


Inputs 


Right 


Outputs 


Qa 

°B 

°C 

°D 

L 

L 

L 

L 

q A0 

°B0 

°C0 

°D0 

a 

b 

c 

d 

H 

^An 

°Bn 

QCn 

L 

^An 

Q Bn 

QCn 

°Bn 

Q Cn 

°Dn 

H 

°Bn 

°Cn 

°Dn 

L 

°A0 

°B0 

°C0 

q do 


H = High Level (steady state), L = Low Level (steady slate), X = Don’t Care (any inpnt. including transitions) 

♦ = Transition from low to high level 

a b c d = The level ol steady stale input at inputs A. B, C, or D. respectively .. 

q ao , q bo . q co . o do = The level ol Q A . 0 B . Q c . or Ct D . respectively, before the indicated steady state input condo 

Z Oct'C" Iho level ot Q A . Q b . Q C . respectively, be,ore the most-recent, transition ol the cloclc 
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DM54/DM74194, LS194A, S194 
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Logic Diagrams 


DM54/DM74194, LS194A, S194 


PARALLE L INPUTS 
C 



PARALLEL OUTPUTS 


LS194A, SI94 


(10) 

MODE SI- 

CONTROL 

INPUTS (9) 




6 - 





J2 MSI 


DM54/DM74194, LS194A, S194 


Timing Diagram 

TYPICAL CLEAR, LOAD , RIGHT-SHIFT, LEFT-SHIFT, INHIBIT, AND CLEAR SEQUENCES 


MODE SO 
CONTROL. 
INPUTS qi 


SERIAL r 
DATA . 
INPUTS i_ 


PARALLEL 

DATA 

INPUTS 






m msi 


DM54/DM74195, LS195A, S195 


General Description 


These 4-bit registers feature parallel inputs, parallel out¬ 
puts, J-K serial inputs, shift/load control input, and a direct 
overriding clear. All inputs are buffered to lower the input 
drive requirements. The registers have two modes of 
operation: 

Parallel (broadside) load 

Shift (in the direction Qa toward Qq) 

Parallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data is 
loaded into the associated flip-flop and appears at the out¬ 
puts after the positive transition of the clock input. During 
loading, serial data How is inhibited 

Shifting is accomplished synchronously when the shift/ 
load control input is high. Serial data for this mode is en¬ 
tered at the J-K inputs. These inputs permit the first stage 
to perform as a J-K, D, or T-type flip-flop as shown in the 
truth table. 

The high-performance S195, with a 105 MHz typical shift 
frequency, is particularly attractive for very high-speed 
data processing systems. In most cases existing systems 


4-Bit Parallel Access Shift Registers 


can be upgraded merely by using this Schottky-clamped 
shift register. 


Features 

■ Synchronous parallel load 

■ Positive-edge-triggered clocking 

■ Parallel inputs and outputs from each flip-flop 

■ Direct overriding clear 

■ J and K inputs to first stage 

■ Complementary outputs from last stage 

■ For use in high-performance: 

accumulators/processors 
serial-to-parallel, parallel-to-serial converters 


Type 

195 

LS195A 
S195 


Typical Clock 
Frequency 
39 MHz 
39 MHz 
105 MHz 


Typical 

Power Dissipation 

195 mW 
70 mW 
350 mW 


Connection Diagram 


Vcc 0* Ob o c o d 


"T7' shift; 

°D CLOCK LOAD 



54195 (J,W) 
54LS195A (J,W) 


54S195 (J,W) 
74195 (N) 


74LS195A (N) 
74S195 (N) 


Truth Table 





Input 


Outputs 

Clear 

Shift/ 

Load 

Clock 

Serial 

Parallel 

Qa 

Qb 

Qc 

Qd 

Qd 

J 

K 

A 

B 

c 

D 

. L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 


H 

L 

f 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 


H 

H 

L 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 


H 


1 




X 

X 

X 

Qao 

Qao 

QBn 

QCn 




f 




X 

X 

X 

L 

QAn 

QBn 

°Cn 




t 



X 

X 

X 

X 

H 

QAn 

°Bn 

QCn 




f 



X 

X 

X 

X 

QAn 

QAn 

QBn 

QCn 

QCn 


H High Level (sleady slale). L = Low Level (steady slale), X = Don't Care (any input, including transitions) 
t = Transition from low to high level 

a.b.c.d = The level of steady state input at A. B. C. or D, respectively. 

q A0' q B0- q C0- q D 0 = level of Q A . Q B , Q c . or Q D . respectively, before the indicated steady state input 
conditions were established. 

Q An- QBn- Q Cn = Th <> 'aval ol Q A . Q B . O c , respectively, before the most recent transition of the clock. 
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DM54/DM74198, 199 


General Description 


These 8-bit shift registers feature buttered inputs to lower 
the drive requirements to one normalized Series 54/74 
load, and input clamping diodes to minimize switching 
transients and simplify system design. Maximum input 
clock frequency is typically 35 MHz and power dissipation 
is typically 360 mW. 

DM54198/DM74198 

These bidirectional registers are designed to incorporate 
virtually all of the features a system designer may want in a 
shift register. They feature parallel inputs, parallel outputs, 
right-shift and left-shift serial inputs, operating mode con¬ 
trol inputs, and a direct overriding clear line. The register 
has four distinct modes of operation, namely: 

Parallel (broadside) load 

Shift right (in the direction Qa toward Qh) 

Shift left (in the direction Qh toward Qa) 

Inhibit clock (do nothing) 

Synchronous parallel loading is accomplished by applying 
the eight bits of data and taking both mode control inputs, 
SO and SI high. The data is loaded into the associated flip- 
flop and appears at the outputs after the positive transition 
of the clock input. During loading, serial data flow is 
inhibited. 

Shift right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 
Serial data for this mode is entered at the shilt-right data 
input. When SO is low and SI is high, data shifts left syn¬ 
chronously and new data is entered at the shift-left serial 
input. 


8-Bit Shift Registers 


Clocking of the flip-flop is inhibited when both mode control 
inputs are low. The mode controls should be changed only 
while the clock input is high. 

DM54199/DM74199 

These registers feature parallel inputs, parallel outputs, J-K 
serial inputs, shift/load control input, a direct overriding 
clear line, and gated clock inputs. The register has three 
modes of operation: 

Parallel (broadside) load 

Shift (in the direction Qa toward Qh) 

Inhibit clock (do nothing) 

Parallel loading is accomplished by applying the eight bits 
of data and taking the shift/load control input low when the 
clock input is not inhibited. The data is loaded into the as¬ 
sociated flip-flop and appears at the outputs after the 
positve transition of the clock input. During loading, serial 
data flow is inhibited. 

Shifting is accomplished synchronously when shift/load is 
high and the clock input is_not inhibited. Serial data for this 
mode is entered at the J-K inputs. See the truth table for 
levels required to enter serial data into the first flip-flop. 

Both of the clock inputs are identical in function and may be 
used interchangeably to serve as clock or clock-inhibit in¬ 
puts. Holding either clock input high inhibits clocking: but 
when one is held low, a clock input applied to the other in¬ 
put is passed to the eight flip-flops of the register. The 
clock-inhibit input should be changed to the high level only 
while the clock input is high. 


Connection Diagrams 


SHIFT 

LEFT 

SERIAL INPUT INPUT INPUT INPUT 
: INPUT H Qh g q g f Qf e q e clear 

I24 23 22 21 I20 19 lie 17 Il6 15 Il4 13 


SHIFT INPUT INPUT INPUT INPUT 
V C C LOAD H Q h G Qq F Qp E Q e CLEAR CLOCK 

I24 I23 I22 [21 I20 1 19 lie 1 17 lie 1 15 1 14 1 13 


I 1 2 3 I 4 p 16 7 18 |9 |l0 111 Il2 

so I I Qa I o B | o c | o D I 

SHIFT INPUT INPUT INPUT INPUT CLOCK GND 

RIGHT A B C D 

SERIAL 

INPUT 


' M l J | 4 5 16 7 18 9 10 11 12 

T ^ Qa ' Qb Qc * Qn ' I 

K J INPUT INPUT INPUT INPUT U CLOCK GND 

scrnaT A BCD INHIBIT 


54198 (J,W)/74198 (N) 


54199 (J,W)/74199 (N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 






DM54/74 



Parameter 

Conditions 


198, 199 

Units 





Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vqc = Min, l| = —12 mA 



-1.5 

V 

'OH 

High Level Output Current 




-800 

pA 

VOH 

High Level Output Voltage 

Vec = Min, V IH = 2 V 

V|(_ = 0.8 V, Ioh = -800 nA 

2.4 



V 

lOL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min. V|H = 2 V 

V|L = 0.8 V, Iol = 16 mA 



0.4 

V 

>1 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 

a a 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 

ios 

Short Circuit Output 

Vcc = Max ( 2 ) 

DM54 

-20 


-57 

mA 


Current 

DM74 

-18 


-57 

ICC 

Supply Current 

Vcc = Max 

DM54 


72 

104 

mA 



(See Conditions for Ice Table) 

DM74 


72 

116 


Note 1: All typical values are at V^c = 5 V. - 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

Conditions 

DM54/74 

Units 

198,199 

Min 

Typ 

Max 

fMAX 

Maximum Input Count Frequency 

Cl = 15 pF 
Ft|_ = 400 n 

25 

35 


MHz 

tPHL 

Propagation Delay Time, High-to-Low 

Level Output From Clear 


23 

35 

ns 

tPHL 

Propagation Delay Time, High-to-Low 

Level Output From Clock 


20 

30 

ns 

tPLH 

Propagation Delay Time, Low-to-High 

Level Output From Clock 


17 

26 

ns 

tw 

Width of Clock or Clear Pulse 


20 



ns 

•SETUP 

Mode-Control Setup Time 

30 



ns 

tSETUP 

Data Setup Time 

20 



ns 

•HOLD 

Hold Time at Any Input 

0 



ns 


Conditions for ICC (All outputs are open) 


Type 

Apply 4.5 V 

First Ground, 

Then Apply 4.5 V 

Ground 

198 

Serial Input, SO, S1 

Clock 

Clear, Inputs A thru H 

199 

J, K, Inputs A thru H 

Clock 

Clock Inhibit, Clear, Shift/Load 
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Truth Tables 


198 


Inputs 

Outputs 

Clear 

Mode 

SI SO 

Clock 

Serial 

Parallel 

Qa 

Qb 

Qg 

Qh 

Left 

Right 

A.. H 

L 

X 

X 

X 

X 

X 

X 

L 

L 

... L 

L 

H 

X 

X 

L 

X 

X 

X 

Qao 

Qbo 

■ ■ ■ Qgo 

Qho 

H 

H 

H 

t 

X 

X 

a.. .h 

a 

b 

g 

h 

H 

L 

H 

t 

X 

H 

X 

H 

QAn 

... QFn 

QGn 

H 

L 

H 

t 

X 

L 

X 

L 

QAn 

... QFn 

QGn 

H 

H 

L 

1 

H 

X 

X 

QBn 

Qcn 

■ ■ ■ QHn 

H 

H 

H 

L 

t 

L 

X 

X 

QBn 

QCn 

■ ■ • QHn 

L 

H 

L 

L 

X 

X 

X 

X 

Qao 

Qbo 

■ ■ • Qgo 

QHO 


H — High Level (steady state), L = Low Level (steady state) 


X = Don’t care (any input, including transitions) 
f = Transition from low to highjevel 

a. . .h = The level of steady state input at inputs A thru H, respectively. 

Qao- q B0' q G 0- q HO = 1110 level °f Qa- q B- q G- or °H- respectively, before the indicated steady-state input condi¬ 
tions were established. 

Q An- °Bn- e,c - = T* 10 level of Qa. Ob- 0,0 • respectively, before the most-recent f transition of the clock. 


199 


Inputs 

Outputs 

Clear 

Shift/ 

Load 

Clock 

Inhibit 

Clock 

Serial 

Parallel 

Qa 

Qb 

Q C 

Qh 

J 

K 

A.. H 

L 

X 

X 

X 

X 

X 

X 

L 

L 

L ... 

L 

H 

X 

L 

L 

X 

X 

X 

Qao 

Qbo 

Qco ■ ■ ■ 

Qho 

H 

L 

L 

t 

X 

X 

a.. .h 

a 

b 

c 

h 

H 

H 

L 

t 

L 

H 

X 

Qao 

Qao 

Qbo ■ • 

QGn 

H 

H 

L 

t 

L 

L 

X 

l 

QAn 

QBn ■ • ■ 

QGn 

H 

H 

L 

1 

H 

H 

X 

H 

QAn 

QBn 

QGn 

H 

H 

L 

1 

H 

L 

X 

QAn 

QAn 

QBn 

QGn 

H 

X 

H 

t 

X 

X 

X 

Qao 

Qbo 

Qbo ■ ■ ■ 

Qho 
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DM54/DM74198, 199 


Parameter Measurement Information 


198 


TEST TABLE FOR SYNCHRONOUS INPUTS 


199 

TEST TABLE FOR SYNCHRONOUS INPUTS 


Data Input 
for Test 

Si 

so 

Output Tested 
(See Note E) 

A 

4.5 V 

4.5 V 

QA at t n +l 

B 

4.5 V 

4.5 V 

QB at t n +i 

C 

4.5 V 

4.5 V 

QC at t n +1 

D 

4.5 V 

4.5 V 

QO at t n +i 

E 

4.5 V 

4.5 V 

QE at t n +i 

F 

4.5 V 

4.5 V 

QF at t n +i 

G 

4.5 V 

4.5 V 

QG at t n +i 

H 

4.5 V 

4.5 V 

Qh at t n +l 

L Serial Input 

4.5 V 

0 V 

QA at tn+8 

R Serial Input 

0 V 

4.5 V 

QH at t„+8 


Data Input 
for Test 

Shift/Load 

Output Tested 
(See Note E) 

A 

0 V 

QA at t n +i 

B 

0 V 

QB at t n +i 

C 

0 V 

QC at t n +i 

D 

0 V 

QD at t n +t 

E 

0 V 

QE at t n +i 

F 

0 V 

QF at t n +i 

G 

0 V 

Qg at t n +l 

H 

0 V 

QH at t n +l 

J and K 

4.5 V 

QH a' *n+8 


LOAD FOR OUTPUT UNDER TEST 


Vcc 



(SEE NOTE C) 
-C L = 15 pF 
'(SEE NOTE B) 


SWITCHING TIME WAVEFORMS 



Nole A: The clock pulse has Ihe following characteristics: l w ( c lock) ^ 2Q ns and RRR 1 ^ 

The clear pulse has Ihe following characteristics: l w ( c lear) ^ 20 ns and 'HOLD - 0 ns ' 

When testing f^AX- var X c * oc * < 

Note B: C|_ includes probe and jig capacitance. 

Note C: All diodes are 1N3064. 

No.e D: A clear pulse is applied prior to each lest^ shi||i „ g ol dala is va ,i,ied a, t n+8 wilh a lunclional tesl. 

Note E: Propagation delay times Oplh and ‘PHL^ are measure n+1 

Note F: t n = bit time before clocking transition. 

t n+ 1 = bit time after one clocking transition 

, n + 8 = bit time after clocking transitions 


J 
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General Description 

The DM54LS247 / DM74LS247 and DM54LS248/ 
DM74LS248 are electrically and functionally identical to 
the DM54LS47/DM74LS47 and DM54LS48/DM74LS48, 
respectively, and have the same pin assignments as their 
equivalents. They can be used interchangeably in present 
or future designs to offer designers a choice between two 
indicator fonts. The DM54LS249/DM74LS249 is a 16-pin 
version of the 14-pin DM54LS49/DM74LS49. Included in 
the DM54LS249/DM74LS249 circuit is the full functional 
capability for lamp test and ripple blanking, which is not 
available in the DM54LS49/DM74LS49 circuit The 
DM54LS247/DM74LS247, DM54LS248/DM74LS248, and 
DM54LS249/DM74LS249 compose the 6 and the L 1 with 
tails. Composition of all other Characters, including display 
patterns for BCD inputs above nine, is identical. The 
DM54LS247/DM74LS247 features active-low outputs de¬ 
signed for driving indicators directly, and the DM54LS248/ 
DM74LS248 and DM54LS249/DM74LS249 feature active- 
high outputs for driving lamp buffers. All of the circuits have 
full ripple-blanking input/output controls and a lamp test in¬ 
put. Segment identification and resultant displays are 
shown below. Display patterns for BCD input counts above 
9 are unique symbols to authenticate input conditions. 

All of these circuits incorporate automatic leading and/or 
trading-edge zero-blanking control (RBI and RBO). Lamp 
test (LT) of these types may be performed at any time when 
the BI/RBO node is at a high level. All types contain an 


_ DM54/DM74LS247, L S248, LS249 

BCD-to-Seven Segment Decoders/Drivers 


overriding blanking input (Bl) which can be used to control 
the lamp intensity by pulsing or to inhibit the outputs. Inputs 
and outputs are entirely compatible for use with TTL or DTL 
logic outputs. 


Features 


■ All circuit types feature lamp intensity modulation 
capability 

54LS247/74LS247 

■ Open-collector outputs drive indicators directly 

■ Lamp-test provision 

■ Leading/trailing zero suppression 

54LS248/74LS248 

■ Internal pull-ups eliminate need for external resistors 

■ Lamp-test provision 

■ Leading/trailing zero suppression 
54LS249/74LS249 

■ Open-collector outputs 

■ Lamp-test provision 

B Leading/trailing zero suppression 


& SL W3SML WMo WFeIE, 


SEGMENT 

IDENTIFICATION 


J q 5 6 7 g 9 10 11 12 ,3 

NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 


Type 

Active 

Level 

Output 

Configuration 

Sink 

Current 

Max 

Voltage 

Typical 

Power 

Dissipation 

Packages 

DM54LS247 

DM54LS248 

DM54LS249 

DM74LS247 

DM74LS248 

DM74LS249 

low 

high 

high 

low 

high 

high 

open-collector 

2 kft pull-up 
open-collector 
open-collector 

2 kfi pull-up 
open-collector 

12 mA 

2 mA 

4 mA 

24 mA 

6 mA 

8 mA 

15 V 

5.5 V 

5.5 V 

15 V 

5.5 V 

5.5 V 

35 mW 
125 mW 

40 mW 

35 mW 

125 mW 

40 mW 

J,W 

J,W 

J,W 

N 

N 

N 
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54LS249 (J,W); 74LS.V49 (N) 



S3 MSI 
Truth Tables 


DM54/DM74LS247, LS248, LS249 


DM54LS247/DM74LS247 


Decimal 

or 

Function 



Inputs 

BI/RBOf 

Outputs 


LT 

RBI 

D 

C 

B 

A 


a 

b 

c 

d 

e 

f 



0 

H 

H 

L 

L 

L 

L 

H 

ON 

ON 

ON 

ON 

ON 

ON 

OFF 





L 

L 

L 

H 

H 

OFF 

ON 

ON 

OFF 

OFF 

OFF 

OFF 





L 

L 

H 

L 

H 

ON 

ON 

OFF 

ON 

ON 

OFF 

ON 





L 

L 

H 

H 

H 

ON 

ON 

ON 

ON 

OFF 

OFF 

ON 


4 

H 

X 

L 

H 

L 

L 

H 

OFF 

ON 

ON 

OFF 

OFF 

ON 





X 

L 

H 

L 

H 

H 

ON 

OFF 

ON 

ON 

OFF 

ON 

ON 





L 

H 

H 

L 

H 

ON 

OFF 

ON 

ON 

ON 

ON 

ON 





L 

H 

H 

H 

H 

ON 

ON 

ON 

OFF 

OFF 

OFF 

OFF 


8 

H 

X 

H 

L 

L 

L 

H 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

1 




H 

L 

L 

H 

H 

ON 

ON 

ON 

ON 

OFF 

ON 

ON 





H 

L 

H 

L 

H 

OFF 

OFF 

OFF 

ON 

ON 

OFF 

ON 





H 

L 

H 

H 

H 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 


12 

H 

X 

H 

H 

L 

L 

H 

OFF 

ON 

OFF 

OFF 

OFF 

ON 

ON 


f3 




H 

L 

H 

H 

ON 

OFF 

OFF 

ON 

OFF 

ON 





X 

H 

H 

H 

L 

H 

OFF 

OFF 

OFF 

ON 

ON 

ON 





X 

H 

H 

H 

H 

H 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 


Bl 

X 

X 

X 

X 

X 

X 

L 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 






L 

L 

L 

L 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

□FF 





X 

X 

X 

X 

H 

ON 

ON 

ON 

ON 

ON 

ON 1 

ON | 

« 


DM54LS248/DM74LS248, DM54LS249/DM74LS249 


Decimal 

or 



Inputs 

BI/RBOf 

Outputs 

— 

Function 

LT 

RBI 

D 

C 

B 

A 


a 

b 

c 

d 

e 

f 



0 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 




H 

X 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 





H 

X 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 




H 

X 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 


4 

H 

X 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

H 



5 

H 

X 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 




H 

X 

L 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 



H 

X 

L 

H 

H 

H 

H 

H 

H 

H 

L 

1 



8 

H 

X 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 


1 


H 

X 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 




H 

X 

H 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 




H 

X 

H 

L 

H 

H 

H 

L 

L 

H 

H 

1 

1 



12 

H 

X 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 





H 

X 

H 

H 

L 

H 

H 

H 

L 

L 

H 

L 

H 




H 

X 

H 

H 

H 

L 

H 

L 

L 

L 

H 

. H 

H 



t5 

H 

X 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 


Bl 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 




RBI 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 



LT 

L 

x 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

4 


H - high level, L = low level, X = irrelevant 

Note 1: The blanking input <BI) muni be open or held at a high logic level when oulpul (unctions 0 through 
desired ' ,ppl8bl8 " ki "9 '" pul < RB '> be open o, high if blanking ol a decimal zero is not 


, °' e j?,L Whe ," 3 '° W '° 9i , C l8Vel iS applied dl,8cll »’ 10 lhe blankin 9 input (8I>. all segment oulpuls are low 
regardless of the level of any other input. 

Note 3: When ripple-blanking inpul (RBI) and inputs A. B. C. and D are at a low level wild the lamp les, input 
co„diho„r 9m8 0UIP “' S °° '° W a " d ' he rippl8 blanki " 9 ou,pul < RBO > 9 0es 1° a low level (response 


Note 4: When the blanking input/ripple-blanking oulpul (BI/RBO) is open or held high and a low is applied 
to the lamp-test input, all segment outputs are high. * 

t BI/RBO is a wire-AND logic serving as blanking input (Bl) and/or ripple-blanking output (RBO). 
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DM54/DM74LS247, LS248, LS249 
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Note 1: All typical values are at Vqq = 5 V, T A = 25°C 

Note 2: l cc is measured with all outputs open and all inputs at 4.S V. 







S3 MSI 


DM54/DM74251, LS251, S251 


General Description 


These data selectors/multiplexers contain full on-chip bi¬ 
nary decoding to select one-of-eight data sources, and fea¬ 
ture a strobe-controlled TRI-STATE output. The strobe must 
e at a low logic level to enable these devices The TRI- 
STATE outputs permit direct connection to a common bus 
When the strobe input is high, both outputs are in a high- 
impedance state in which both the upper and lower transis¬ 
tors of each totem-pole output are off, and the output 
neither drives nor loads the bus significantly. When the 
strobe is low, the outputs are activated and operate as 
standard TTL totem-pole outputs. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
time is shorter than the average output enable time. 


TRI-STATE® Data Selectors/Multiplexers 
Features 

■ TRI-STATE versions of 151, LS 151 , S 151 

■ Interface directly with system bus 

■ Perform parallel-to-serial conversion 

■ Permit multiplexing from N-lines to one line 

■ Complementary outputs provide true and inverted data 

Typical 

Prop Delay Typical 

Time Power 

(D to Y) Dissipation 

>7 ns 155 mW 

17 ns 155 mW 

17 ns 35 mW 

17 ns 35 mW 

8 ns 275 mW 

8 ns 275 mW 


Type 

54251 

74251 

54LS251 

74LS251 

54S251 

74S251 


Max No. of 
Common 
Outputs 

49 

129 

49 

129 

39 

129 


Connection Diagram 


Truth Table 


Vcc D4 


D2 


DATA INPUTS 

54251 (J,W) 
54LS251 (J,W) 
54S251 (J,W) 


OUTPUTS 


W STROBE GND 


Inputs 

1 Outputs I 

Select 

Strobe 


W 

c 

B 

A 

S 

Y 

X 

X 

X 

H 

2 

2 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


Logic Diagram 


74251 (N) 
74LS251 (N) 
74S251 (N) 


H High Logic Level, L = Low Logic Level 
X = Don’l Care, Z = High Impedance (Off) 

DO, D1 D7 = The Level of the respective D input. 


STROBE (/) 
(ENABLE) c(> 
f DO (4) ^ 
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Switching Characteristics (continued) 





MSI 


DM54/DM74LS253, S253 


General Description 


Each of these Schottky-clamped data selectors/ 
multiplexers contains inverters and drivers to supply fully 
complementary, on-chip, binary decoding data selection to 
the AND-OR gates. Separate output control inputs are pro¬ 
vided for each of the two four-line sections. 

The TRI-STATE outputs can interface directly with data 
lines of bus-organized systems. With all but one of the com¬ 
mon outputs disabled (at a high impedance state), the low 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. 


TRI-STATE® Data Selectors/Multiplexers 
Features 

■ TRI-STATE version of LS153, S153 with same pin-out 
H Schottky-diode-clamped transistors 

■ Permits multiplexing from N lines to 1 line 

■ Performs parallel-to-serial conversion 

■ Strobe/output control 

■ High fan-out totem-pole outputs 

Typical 
Power 
Dissipation 

35 mW 
275 mW 


Type 

Typical 

Propagation Delay 

LS253 

Data to Output 

12 ns 


Select to Output 

21 ns 

S253 

Data to Output 

6 ns 


Select to Output 

12 ns 


Connection Diagram 


Truth Table 



54LS253 (J,W) 
54S253 (J,W) 


74LS253 (N) 
74S253 (N) 


Logic Diagram 



6-194 




22 MSI 


DM54/DM74LS253, S253 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 


V|H 


High Level Input Voltage 


VlL 


Low Level Input Voltage 


V| 


Input Clamp Voltage 


lOH 


High Level Output Current 


VQH 


High Level Output Voltage 


lOL 


Low Level Output Current 


VOL 


IQ(OFF) 


Mh 


IlL 


IQS 


'cc 


Low Level Output Voltage 


Off-State (High-Impedance 
State) Output Current 


Conditions 


DM54 


DM74 


VcC = Min, 'l 


= —18 mA 


DM54/74 


LS253 


Min 


Typ (1) 


VcC = Min ’ V IH - 2 V 
V|L = 0.8 V, loH = Max 


DM54 


DM74 


DM54 


DM74 


DM54 


VcC = Min 

V,H = 2 V 
V|L = 0.8 V 


Iql = Max 


lOL = 12 mA 


VCC = Max 
V|H = 2 V 
V|i_ = 0.8 V 


Input Current at Maximum 
Input Voltage 


High Level Input Current 


Low Level Input Current 


Short Circuit Output 
Current 


DM74 


DM54 


DM74 


DM74 


V 0 = 0.4 V 


2.4 


2.4 


3.4 


Max 


0.8 


0.8 


-1.5 


DM54/74 


S253 


Units 


Min 


Typ (1) 


- 2.6 


3.1 


12 


Vo = 0.5 V 


Vo = 2.4 V 


V CC 


■ Max 


Vo = 2.7 V 


V| = 5.5 V 


V| = 7 V 


Vcc = Max, V, = 2.7 V 


VcC = Max 


V| = 0.4 V 


24 


0.4 


0.5 


0.4 


2.4 


2.7 


-20 


V| = 0.5 V 


Supply Current 


Vqc = Max (2) 


Vcc = Max (3) 


Condition A 


Condition B 


All Outputs 
Open 


-20 


20 


0.1 


20 


-0.4 


Max 


0.8 


0.8 


- 1.2 


-6.5 


3.4 


3.2 


-100 


8.5 


12 


14 


-40 


s i -■ - -■—--——-—- •— 

Note 3: l C c' s measured with the outputs open under the following conditions. 

A. All inputs grounded 

B Output control at 4.5 V, all inputs grounded. 


20 


20 


0.5 


0.5 


-50 


50 


1.0 


50 


55 


-100 


mA 


mA 


MA 


mA 


MA 


mA 


mA 


70 


mA 
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DM54/DM74LS253, S253 
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MSI 


These Schottky-olamped high-performance multiplexers 
feature TRI-STATE outputs that can interface directly with 
data lines of bus-organized systems. With all but one of the 
common outputs disabled (at a high impedance state), the 
low impedance of the single enabled output will drive the 
bus line to a high or low logic level. To minimize the possi¬ 
bility that two outputs will attempt to take a common bus to 
opposite logic levels, the output enable circuitry is de¬ 
signed such that the output disable times are shorter than 
the output enable times. 

This TRI-STATE output feature means that n-bit (paralleled) 
data selectors with up to 258 sources can be implemented 
for data buses. It also permits the use of standard TTL reg¬ 
isters for data retention throughout the system. 


DM54/DM74LS257B, S257, LS258B, S258 


General Description 


TRI-STATE® Quad 2-Data Selectors/Multiplexers 
Features 


i TRI-STATE versions LSI57, SI57, LSI58, SI58, with 
same pin-outs 

i Schottky-clamped for significant improvement in 
A-C performance 

i Provides bus interface from multiple sources in high- 
performance systems 



Average Propagation 

Typical 

Type 

Delay From 

Power 

Data Input 

Dissipation 

LS257B 

12 ns 

50 mW 

LS258B 

12 ns 

35 mW 

S257 

4.8 ns 

320 mW 

S258 

4 ns 

280 mW 


Connection Diagram 



54LS257B (J,W) 
54S257 (J,W) 


74LS257B(N) 
74S257 (N) 


54LS258B (J,W) 
54S258 (J,W) 


74LS258B (N) 
74S258(N) 


Logic Diagrams 


LS257B 


LS258B 




6-197 




H MSI 


Logic Diagrams (continued) 

S257 


DM54/DM74LS257B, S257, LS258B, S258 


S258 




Electrical Characteristics 


Parameter 


VlH 


V|L 


V| 


'OH 


v OH 


High Level Input Voltage 


Low Level Input Voltage 


Input Clamp Voltage 


High Level Output Current 


over recommended operating free -air temperature range (unless otherwise noted) 
Conditions 


DM54 


DM74 


Vcc = Min, l| = -18 mA 


High Level Output Voltage 


'OL 


VOL 


IQ(OFF) 


Low Level Output Current 


Low Level Output Voltage 


Off State (High Impedance 
State) Output Current 


DM54 


DM54/74 


LS257B, LS258B 


Min 


DM74 


VCC = Min, V|(-| = 2 V 
V|L = 0.8 V, l 0H = Max 


Vcc = Min 
V| H = 2 V 
V|L = 0.8 V 


Input Current 
at Maximum 
Input Voltage 


S Input 


Any Other 


Vcc = Max 
V| H = 2 V 
V|L = 0.8 V 


lOL = Max 


IQL = 12 mA 


DM54 


DM74 


DM54 


DM74 


2.4 


Typ (1) 


Max 


0.8 


0.8 


-1.5 


- 1.0 


3.4 


2.4 


DM54 


DM74 


DM74 


Vq = 0.4 V 


Vo = 0.5 V 


Vq = 2.4 V 


Vq = 2.7 V 


VCC = Max 


V| = 5.5 V 


V| = 7 V 


3.1 


0.25 


0.35 


V| = 5.5 V 


V| = 7 V 


0.25 


- 2.6 


DM54/74 


S257, S258 


Min 


Typ (1) 


12 


24 


0.4 


2.4 


2.4 


0.5 


0.4 


-20 


20 


0.2 


3.4 


3.2 


Max 


0.8 


0.8 


- 1.2 


-6.5 


20 


0.1 


20 


0.5 


0.5 


-50 


50 


Units 


mA 


mA 


pA 


mA 
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Electrical Characteristics (continued) 




Parameter 

Condition 


DM54/74 

DM54/74 

Units 

S 

LS257B, LS258B 

S257, S258 


Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

IlH 

High Level 

Input Current 

S Input 

Any Other 

Vqc = Max, V| — 2.7 V 



40 



100 

pA 



20 



50 

l|L 

Low Level 

Input Current 

S Input 

Any Other 

Vcc = Max 

V| = 0.4 V 



-0.8 




mA 

V| = 0.5 V 






-4 

V| = 0.4 V 



-0.4 




V| = 0.5 V 






-2 


Short Circuit Outp 

ut Current 

Vnn = Max (2) 

-20 


-100 

-40 


-100 

mA 

ICC 

Supply Current 

All Outputs 
High 

Vcc = Max (3) 

LS257B, S257 


5.9 

10 


44 

68 

mA 

All Outputs 


9.2 

16 


60 

93 

All Outputs 
Off 

All Outputs 


12 

19 


64 

99 

LS258B, S258 


4.1 

7 


36 

56 

All Outputs 



9 

14 


52 

81 

All Outputs 
Off 



12 

19 


56 

87 



Note 1* All typical values are at Vcc — 5 V. — 25°C. 

Note 2: No, more thee one output should be shorted a, e time, and the duration o, the short ciroui, should no, exceed one second 
Note 3: 1 CC measured with all outputs open and all possible inpuls grounded, urhile achieving the stated output conditions. 


Truth Table 


Inputs 

Output Y 

Output 

Control 

Select 

A 

B 

LS257 

S257 

LS258 

S258 

H 

X 

X 

X 

Z 

Z 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 


H = High Level, L = Low Level, X = Don’t Care 
Z = High Impedance (ofl) 
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Switching Characteristics 



DM54/DM74LS257B, S257, LS258B, S258 
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Conditions 
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DM54/DM74259, LS259 


General Description 

These 8-bit addressable latches are designed for general 
purpose storage applications in digital systems. Specific 
uses include working registers, serial-holding registers, 
and active-high decoders or demultiplexers. They are 
multifunctional devices capable of storing single-line data 
in eight addressable latches, and being a 1-of-8 decoder or 
demultiplexer with active-high outputs. 

Four distinct modes of operation are selectable by control¬ 
ling the clear and enable inputs as enumerated in the func¬ 
tion table. In the addressable-latch mode, data at the 
data-in terminal is written into the addressed latch. The ad¬ 
dressed latch will follow the data input with all unaddressed 
latches remaining in their previous states. In the memory 
mode, all latches remain in their previous states and are 
unaffected by the data or address inputs. To eliminate the 
possiblity of entering erroneous data in the latches, the en¬ 
able should be held high (inactive) while the address lines 
are changing. In the 1-of-8 decoding or demultiplexing 
mode, the addressed output will follow the level of the D 
input with all other outputs low. In the clear mode, all out¬ 
puts are low and unaffected by the address and data 
inputs. 

Features 

8-Bit Parallel-Out Storage Register Performs Serial-to- 
Parallel Conversion With Storage 
Asynchronous Parallel Clear 


Connection Diagram 



54259 (J,W) 
54LS259 (J,W) 


74259 (N) 
74LS259 (N) 


8-Bit Addressable Latches 

Active High Decoder 

Enable/Disable Input Simplifies Expansion 
Direct Replacement for Fairchild 9334 
Expandable for N-Bit Applications 
Four Distinct Functional Modes 
Typical Propagation Delay Times: 



'259 

'LS259 

Enable-to-Output . 

18 ns 

18 ns 

Data-to-Output . 

21 ns 

16 ns 

Address-to-Output 

... 22 ns 

21 ns 

Clear-to-Output . 

... 21 ns 

17 ns 


Fan-Out 

lOL (Sink Current) 

'259 ., ...16 mA 

54LS259 . 4 mA 

74LS259 . 8 mA 

Iqh (Source Current) 

'259 .-0.8 mA 

'LS259 .“0.4 mA 

I Typical Ice 

'259 .60 mA 

'LS259 .22 mA 


Truth Table 


Inputs 

Output Of 
Addressed 
Latch 

Each 

Other 

Output 

Function 

Clear 

E 

H 

L 

D 

Qio 

Addressable Latch 

H 

H 

Qi0 

Qio 

Memory 

L 

L 

D 

L 

8-Line Demultiplexer 

L 

H 

L 

L 

Clear 


Latch Selection Table 


Select Inputs 

Latch 

Addressed 

C B A 

L L L 

0 

L L H 

1 

L H L 

2 

L H H 

3 

H L L 

4 

H L H 

5 

H H L 

6 

H H H 

7 


H = high level. L = low level 
D = the level of the data input 

Q j0 = the level of Qj (i = 0. 1. 7. as appropriate) before the indicated 

steady-state input conditions were established. 
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^ MSI DM54/DM74259, LS259 

Electrical Characteristic 

:S over recommended operating free-air temperature range (unless otherwise nntedl 

Parameter 

Conditions 

DM54/74 

DM54/74 


259 

LS259 

Units 



Min 

Typ (1 

Max 

Min 

Typ (1 

Max 


VlH 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min 

l| = -18 mA 






-1.5 


l| = -12 mA 



-1.5 




V 

'OH 

High Level Output Current 




-800 



-400 

a*a 

< 

o 

I 

High Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, Iqh = Max 

2.4 

3.4 


2.4 

3.4 


V 

'OL 

Low Level Output Current 


DM54 



16 



4 

mA 

DM74 



16 



8 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iol = Max 

--- 

DM54 


0.2 

0.4 


0.25 

0.4 

V 

DM74 


0.2 

0.4 


0.35 

0.5 

lOL = 4 mA 





0.25 

0.4 

l| 

Input Current at 

Maximum Input Voltage 

Vcc = Max 

V| = 5.5 V 



1 




mA 

V| = 7 V 






0.1 

l|H 

High Level Input Current 

Vcc = Max 

V| = 2.4 V 



40 




pA 

V| = 2.7 V 






20 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-0.4 

mA 

ios 

Short Circuit Output Current 

Vcc = Max (2) 

-20 


-55 

-20 


-100 

mA 

'cc 

Supply Current 

VCC = Max (3) 


30 

48 


22 

36 

mA 


--- - »• 'A ^ 

Note 2: Not more than one output should be shotted at a time and I or the DM54LS/74LS duration ol short should not exceed one seoond 
Note 3: l cc is measured wilh 4.5 V applied lo all inpuls and all outputs open. 
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Switching Characteristics v C c = 5 v, t a = 25°c 
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53 MSI 


DM54/DM74S280 
9-Bit Parity Generators/Checkers 


General Description 

These universal, nine-bit parity generators/checkers utilize 
Schottky-clamped TTL high-performance circuitry, and fea¬ 
ture odd/even outputs to facilitate operation of either odd 
or even parity applications. The word-length capability is 
easily expanded by cascading. 

The S280 can be used to upgrade the performance of most 
systems utilizing the DM74180 parity generator/checker. 
Although the S280 is implemented without expander inputs, 
the corresponding function is provided by the availability of 
an input at pin 4, and no internal connection at pin 3. This 
permits the S280 to be substituted for the 180 in existing 
designs to produce an identical function, even if S280's are 
mixed with existing 180's. 


Input buffers are provided so that each input represents 
only one normal 74S load, and full fan-out to 10 normal Se¬ 
ries 74S loads is available from each of the outputs at low 
logic levels. A fan-out to 20 normal Series 74S loads is pro¬ 
vided at high logic levels, to facilitate connection of unused 
inputs to used inputs. 

Features 

■ Generates either odd or even parity for nine data lines 

■ Cascadable for n-bits 

■ Can be used to upgrade existing systems using MSI 
parity circuits 

■ Typical data-to-output delay—14 ns 


Connection Diagram 


Truth Table 


Vcc FED 

I 14 I 13 I 12 111 



NC I 2 2 GND 

INPUT EVEN ODD 


OUTPUTS 

54S280 (J,W) 74S280 (N) 


Logic Diagram 




6-204 





gg MSI DM54/DM74S280 

Electrical Characteristics over recommended operating free-air temperatu 

e range (unless otherwise note 

d) 

Parameter 

Conditions 

DM54/74 

S280 

Units 

Min 

Typ(l) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|| 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min. I| = —18 mA 



-1.2 

V 

lOH 

High Level Output Current 




-1 

mA 

VOH 

High Level Output Voltage 

VcC = Min ' V|H = 2 V 

Vil = 0.8 V, loH = _1 mA 

2.7 

3.4 


V 


Low Level Output Current 




20 

mA 

VOL 

Low Level Output Voltage 

Vcc = Mim V|H = 2 V 

V|t = 0.8 V, loL = 20 mA 



0.5 

V 

l| 

Input Current at Maximum 
Input Voltage 

VCC = M ax ' V| = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

VCC = Max, V| = 2 - 7 ^ 



50 

P A 

—- 

IlL 

Low Level Input Current 

VcC = Max, v l = 0.5 V 



-2 

mA 


Short Circuit Output Current 

VcC = Max (2) 

-40 


-100 

mA 

ice 

Supply Current 

Vcc = Max (3) 


67 

105 

mA 

Note 1: All 

Note 2: Not 
Note 3: Iqc 

Switchi 

ypical values are at Vqq - 5 V. - 25°C. 

more than one output should be shorted at a time, and dural,on of the short circuit should not exceed one sec 
is measured with all inputs grounded and all outputs open. 

ng Characteristics v C c = 5 v, t a = 25°c 

ond. 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54/74 

S280 

Units 

Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

2 Even 

Cl = 15 pF, Rl = 180 n 


14 

21 


cl = so pF. Rl = 280 n 


16 

24 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 15 pF, Rl = 180$] 


11.5 

18 


C L = 50 pF, RL = 280 a 


13.5 

21 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

2 Odd 

C L = 15 pF, Rl = 180 $1 


14 

21 


cl = 50 pF, rl = 280 a 


16 

24 


Cl = 15 pF, Rl = 180 $1 


11.5 

18 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 50 pF, Rl = 280 (] 


13.5 

21 
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Typical Applications 


Three S280's can be used to implement a 25-line parity 
generator/checker. This arrangement will provide parity in 
typically 25 ns. (See Figure 1.) 

As an alternative, the outputs of two or three parity 
generators/checkers can be decoded with a 2-input (S86) 


DM54/DM74S280 


or 3-input (S135) exclusive-OR gate for 18 or 27-line parity 
applications. 

Longer word lengths can be implemented by cascading 
S280's. As shown in Figure 2, parity can be generated for 
word lengths up to 81 bits in typically 25 ns. 



H = EVEN 
L = ODD 


H = ODD 
L = EVEN 



H = EVEN 
L = ODD 


H = EVEN 
L = ODD 


FIGURE 1. 25-Line Parity/Generator Checker 


FIGURE 2. 81-Line Parity/Generator Checker 
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!3 msi 


DM54/DM74LS290, LS293 
Decade and 4-Bit Binary Counters 


General Description 

The DM54LS290/DM74LS290 and 54LS293/74LS293 
counters are electrically and functionally identical to the 
54LS90/74LS90 and 54LS93/74LS93, respectively. Only 
the arrangement of the terminals has been changed for the 
’LS290 and ’LS293. 

Each of these monolithic counters contains four master- 
slave flip-flops and additional gating to provide a divide-by- 
two counter and a three-stage binary counter for which the 
count cycle length is divide-by-five for the 'LS290 and di- 
vide-by-eight for the ’LS293. 

All of these counters have a gated zero reset and the 
’LS290 also has gated set-to-nine inputs for use in BCD 
nine’s complement applications. 

To use the maximum count length (decade or four-bit bi¬ 
nary) of these counters, the B input is connected to the Qa 


output. The input count pulses are applied to input A and the 
outputs are as described in the appropriate function table. 
A symmetrical divide-by-ten count can be obtained from the 
’LS290 counter by connecting the Qp output to the A input 
and applying the input count to the B input which gives a 
divide-by-ten square wave at output Qa- 


Features 

■ GND and Vcc on Corner Pins 
(Pins 7 and 14 respectively) 

Typical 

Power Dissipation 
45 mW 
45 mW 


Type 

LS290 

LS293 


Count 

Frequency 

42 MHz 
42 MHz 


Connection Diagrams 


INPUT INPUT 

VCC R0(2) R0(1) B A Qa Qd 



Truth Tables 


LS290 

BCD COUNT SEQUENCE 
(See Note A) 


Count 

Output 

Qd 

QC 

Ob 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


INPUT INPUT 

Vcc R0(2) R0(1) B A Qa °D 



LS290 

BI-QUINARY (5-2) 
(See Note B) 


Count 

Output 

Qa 

Qd 

Qc 

Qb 

0 

L 

l 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


Note A: Output Q A Is connected to input B lor BCD count. Note B: Output Q 0 is connected to input A lor bi quinary count. 
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moi 

Truth Tables (Continued) 

LS293 

COUNT SEQUENCE 
(See Note C) 



Output 


Qd 

oc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


Note C: Output Q/, is connected to input B. 


Logic Diagrams 


DM54/DM74LS290, LS293 


LS293 

RESET/COUNT TRUTH TABLE 


Reset Inputs 

Output 

R0(1) R0(2) 

Qd Qc Qb Qa 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 


Note D: H = High Level, L = Low Level, X = Don’t Care. 




The J and K inputs shown without connection are for reference only and are functionally at a high level. 
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gg MS I DM54/DM74LS290, LS293 

Electrical Characteristics over recommended operating free-air temperalur 

e range (unless otherwise note 

d) 

Parameter 

Conditions 


DM54/74 

LS290, LS293 

Units 


Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 



2 



V 

V|L 

_ow Level Input Voltage 



DM54 



0.8 

V 


DM74 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min l| — 18 mA 



-1.5 

V 


High Level Output Current 




-400 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, 
V|L = 0.8 V, 

V|H = 2 V 

DM54 

2.5 

3.4 


V 

Iqh = Max 

DM74 

2.7 

3.4 


lOL 

Low Level Output Current 


DM54 



4 

mA 

DM74 



8 

VOL 

Low Level Output Voltage 

Vcc = Min 

V|H = 2 V 
V|L = 0.8 V 

lOL = Max 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA 

DM74 


0.25 

0.4 

l| 

Input Current 
at Maximum 
Input Voltage 

Any Reset 

VCC = Max, V| = 7 V 




0.1 

mA 

A Input 

VCC = Max, V| = 5.5 V 




0.2 

B Input 

LS290 



0.4 

LS293 



0.2 

IlH 

High Level 
Input Current 

Any Reset 

VcC = Max, V| = 2.7 V 




20 

pA 

A Input 

B Input 



40 

LS290 



80 

LS293 



40 

IlL 

Low Level 
Input Current 

Any Reset 

VcC = Max, V| = 0.4 V 




-0.4 


A Input 

B Input 



-2.4 


LS290 



-3.2 


LS293 



-1.6 


'OS 


)utDut Current 

Vcc = Max (2) 

DM54 

-20 


-100 



DM74 

-20 


-100 


ICC 

Supply Current 

Vcc = Max (3) 

LS290 


9 

15 


| LS293 


9 

15 


Note 1: All 

Note 2: No 
Note 3: Iq 

typical values are at Vqq = 5 V and T 
more than one output to be shorted a 
is measured with all outputs open, bo 

= 25°C. 

a time and duration not to exceed one second. 

h Rq inputs grounded following momentary connection to 4.5 V. and all other inputs grounded. 
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Switching Characteristics 



t SETUP 1 Reset Inactive State Setup Time 















W1 MSI 


General Description 

These integrated circuits provide essentially the equivalent 
functional capabilities of two separate MSI functions 
(DM54157/DM74157 or DM54LS157/DM74LS157 and 
DM54175/DM74175 or DM54LS175/DM74LS175) in a sin¬ 
gle 16-pin package. 

When the word-select input is low, word 1 (A1, B1, Cl, D1) 
is entered into the flip-flops. A high input to word select will 
cause the selection of word 2 (A2, B2, C2, D2). The se¬ 
lected word is then clocked to the output terminals on the 
negative-going edge of the clock pulse. 


DM54/DM74LS298 
Quad 2-Multiplexers with Storage 
Features 

a Selects one of two 4-bit data sources and stores data 
synchronously with system clock 
■ Applications: 

Dual source for operands and constants in arithmetic 
processor: can release processor register files for 
acquiring new data 

Implement separate registers capable of parallel 
exchange of contents, yet retain external load 
capability 

Universal type register for implementing various shift 
patterns: even has compound left-right capabilities 


Connection Diagram 


Truth Table 


V CC 


Qa 


OUTPUTS 


Qb q C 


DATA 

-' WORD INPUT 

OD CLOCK SELECT Cl 



Inputs 

Outputs 

Word 

Select 

Clock 

Qa 

Qb 

QC 

Qd 

L 

i 

al 

bl 

cl 

dl 

H 

1 

a2 

b2 

c2 

d2 

X 

H 

o 

< 

O 

Qbo Qco Qdo| 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don’t Care (any input, including transitions) 
l = Transition trom high to low level 

al,a2, etc. = The level of steady-state input at A1, A2, etc. 

Q A0 . Qbo- e,c - = The ,evel Qb> e,c - entered on the most recent \ transi¬ 
tion of the clock input. 


54LS298 (J,W)/74LS298 (N) 

Logic Diagram 
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H MSI DM54/DM74LS298 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 







DM54/74 



Parameter 


Conditions 


LS298 

Units 






Min 

Typ (i) 

Max 


VlH 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 



DM54 



0.8 

V 





DM74 



0.8 

V| 

Input Clamp Voltage 

VcC = Min, l| = —18 mA 



-1.5 

V 

'OH 

High Level Output Current 




-400 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

DM54 

2.5 

3.4 





V|L = 0.8 V. Ioh = -400 nA 

1 

DM74 

2.7 

3.4 



•OL 

Low Level Output Current 



DM54 



4 

mA 





DM74 



8 

VOL 

Low Level Output Voltage 

Vcc = Min, 
V| H = 2 V 
V|L = 0.8 V 

lOL = 4 mA 



0.25 

0.4 




IqL = 8 mA 

DM74 


0.35 

0.5 


l| 

Input Current at Maximum 
Input Voltage 

Vcc = Wax, V| = 7 V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = Wax, V| = 2.7 V 



20 

pA 

IlL 

Low Level Input Current 

Vcc = Wax, V| = 0.4 V 



-0.4 

mA 

los 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-20 


-100 

mA 

•CC 

Supply Current 

Vcc = Wax (3) 


13 

21 

mA 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and duration ot short circuit should not exceed one second. 

Note 3: With all outputs open and all inputs except clock low. Iq C is measured after applying a momentary 4.5 V, followed by ground, to the clock input. 


Switching Characteristics v C c = 5 v, t a = 25 °c 


Parameter 

DM54/DM74 

Units 

LS298 



Conditions 

Min 

Typ 

Max 

•PLH 

Propagation Delay Time, Low-to-High Level Output 

Cl = 15 pF 
Rl = 2 kS2 


18 

27 

ns 

Cl = 50 pF 
Rl = 2 ktJ 


21 

32 

ns 

•PHL 

Propagation Delay Time, High-to-Low Level Output 

Cl = 15 pF 
Rl = 2 kU 


21 

32 

ns 

Cl = 50 pF 
Rl = 2 kS) 


27 

41 

ns 

tw 

Width of Clock Pulse, High or Low Level 


20 



ns 

'SETUP 

Setup Time 

Data 

15 



ns 

Word Select 

25 



•hold 

Hold Time 

Data 

5 



Word Select 

0 
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jH MSI 


Typical Applications 


Figure 1 illustrates a BCD shift register that will shift an en¬ 
tire 4-bit BCD digit in one clock pulse. 

When the word select input is high and the registers are 
clocked, the contents of register 1 is transferred (shifted) 
to register 2, etc. In effect, the BCD digits are shifted one 
position. In addition, this application retains a parallel-load 
capability which means that new BCD data can be entered 
into the entire register with one clock pulse. This arrange¬ 
ment can be modified to perform the shifting of binary data 
for any number of bit locations. 


DM54/DM74LS298 


Another function that can be implemented with the LS298 is 
a register that can be designed specifically for supporting 
multiplier or division operations. Figure 2 is an example of a 
one place/two place shift register. 

When word select is low and the register is clocked, the 
outputs of the arithmetic/logic units (ALU’s) are shifted 
one place. When word select is high and the registers are 
clocked, the data is shifted two places. 


PARALLEL LOAD 



r* — — — — — 

— 

— 


ALU 



ALU 

181 



181 

FO FI F2 F3 



FO FI F2 F3 


A1 A2 B1 B2 Cl C2 D1 D2 


A1 A2 B1 B2 Cl C2 D1 D2 


> CLOCK LS298 WS \ 


> CLOCK LS298 WS | 


Qa Qb Oc q d 


Qa Qb Qc Qd 
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H MSI 


Description 


DM54/DM74S299 
TRI-STATE® 8-Bit Universal Shift/Storage Registers 


This Schottky TTL eight-bit universal register features 
multiplexed inputs/outputs to achieve full eight bit data 
handling in a single 20-pin package. Two function-select in¬ 
puts and two output-control inputs can be used to choose 
the modes of operation listed in the function table. 

Synchronous parallel loading is accomplished by taking 
both function-select lines, SO and SI, high. This places the 
TRI-STATE outputs in a high-impedance state, which per¬ 
mits data that is applied on the input/output lines to be 
clocked into the register. Reading out of the register can be 
accomplished while the outputs are enabled in any mode. A 
direct overriding input is provided to clear the register 
whether the outputs are enabled or off. 


Features 

■ Multiplexed Inputs/Outputs Provide Improved Bit Density 

■ Four Modes of Operation: 

Hold (Store) Shift Left 

Shift Right Load Data 

■ Operates with Outputs Enabled or at High Z 

■ TRI-STATE Outputs Drive Bus Lines Directly 

■ Can Be Cascaded for N-Bit Word Lengths 

■ Applications: 

Stacked or Push-Down Registers. 

Butter Storage, and Accumulator Registers 


Guaranteed Shift 
(Clock) Frequency 
50 MHz 


Typical Power 
Dissipation 

700 mW 


Connection Diagram 


shift SHIFT 

LEFT RIGHT 

V CC SI SL OH' H/QhF/Q f D/Q d B/Q BCLO ck SR 



SI SL 0 H ' H/0 H F/Q F D/Q d B/Q b 


G G/Oq E/Q e C/Qc A/Q a Qa'CLEAR 




SO G1 G2 G/Qg E/Q E C/Q c A/QaQa' CLEAR GND 


OUTPUT 

CONTROLS 


54S299 (J) 74S299 (N) 
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H MSI 
Truth Table 


Inputs 

Function 

Output 

Select 

Control 

SI SO 

Gif G2f 

X L 

L L 

L X 

L L 

L L 

L L 

X X 

L L 

L H 

L L 

L H 

L L 

H L 

L L 

H L 

L L 

H H 

X X 


Inputs/Outputs 


DM54/DM74S299 


Outputs 


Serial 
SL SR 


B/Q b C/Qc D/Q d 

m 

o 

m 

F/Q F G/Qq 

H/Oh 

Qa' 

q H ' 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Qbo 

Qco 

Qdo 

Qeo 

Qfo 

Qgo 

Qho 

Qao 

Qho 

Qbo 

Qco 

Qdo 

Qeo 

Qfo 

Qgo 

Qho 

Qao 

Qho 

QAn 

QBn 

QCn 

QDn 

QEn 

QFn 

QGn 

H 

QGn 

QAn 

QBn 

QCn 

QDn 

QEn 

QFn 

QGn 

L 

QGn 

QCn 

QDn 

QEn 

QFn 

QGn 

QHn 

H 

QBn 

H 

QCn 

QDn 

QEn 

QFn 

QGn 

QHn 

L 

QBn 

L 

b 

C 

d 

e 

f 

g 

h 

a 

h 


Shift Right H L H L L ( XL L QAn QBn QCn QPn QEn QFn QGn L QGn 

. H H L L L ( H X QBn ClCn QDn QEn QFn QGn QHn H QBn H 

Shift Left H H L L L j L X QBn QCn QPn QEn QFn QGn °Hn L QBn L 

Load H H H X X ) XX abode f gh|a h 

fWhen one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, 
sequential operation or clearing of the register is not affected. 























DM54/DM74S299 


23 msi 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 


DM54/74 

S299 

Units 


Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vqc = Min, l| = —18 mA 



-1.2 

V 

'OH 

High Level 
Output Current 

QA' or Qh' 

Qa thru Qh 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V 




-0.5 

mA 

DM54 



-2 

DM74 



-6.5 

VOH 

Hiah Level Out 

put Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, IQH = Max 

Qa thru Qh 

2.4 

3.2 


V 


Qa' or QH' 

2.7 

3.4 


lOL 

Low Level Output Current 


Qa thru Qh 



20 

mA 

Q A ' or Qh' 



6' 

VOL 

Low Level Output Voltage 

Vcc = Min. V|H = 2 V 

V|[_ = 0.8 V, Iql = Max 



0.5 

V 

'O(OFF) 

Off-State 
(High Imped¬ 
ance State) 
Output Current 

QA thru Qh 

VcC = Max, V|H = 2 V 

Vo = 0.5 V 



-250 

pA 

Vo = 2.4 V 



100 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V, = 5.5 V 



1 

mA 

'IH 

High Level Input Current 

Vcc = Max 

V| = 2.7 V 

A thru H, 

SO, SI 



100 

pA 

Any Other 



50 

l|L 

Low Level Input Current 

VCC = Max 

V| = 0.5 V 

Clock or Clear 



-2 

mA 

Any Other 



-250 

pA 

ios 

Short Circuit Output Current 

VCC = Max (2) 

QA thru Qh 

-40 


-100 

mA 

Qa' or q H' 

-20 


-100 


ICC 

Supply Current 

VCC = Max 


140 

225 

mA 


Note 1: All typical values are at V^q = 5 V and - 25°C. 

Note 2: Not more than one output should be shorted at a time not to exceed one second duraiton. 
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DM54/DM74S299 


m msi 


Switching Characteristics v G c = 5 v, t A = 25 °c 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54/74 

S299 

Units 



Min 

Typ 

Max 

(MAX 

Maximum Clock Frequency 



See note (3) 

50 

70 


MHz 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock 

Qa' or Qh' 

Cl = 15 pF, Rl = 1 kS) 


12 

20 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 


13 

20 

ns 

<PHL 

Propagation Delay Time 
High-to-Low Level Output 

Clear 

QA'°r Qh' 


14 

21 

ns 

IPLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock 

Qa thru Q|-j 



15 

21 

ns 

>PHL 

Propagation Delay Time 
High-to-Low Level Output 


Cl = 45 pF, Rl = 280 12 


15 

21 

ns 

'PHL 

Propagation Delay Time 
High-to-Low Level Output 

Clear 

Qa thru Qh 


16 

24 

ns 

•PZH 

Output Enable 

Time to High Level 

G 1. G 2 

Qa thru Qh 


to 

18 

ns 

tPZL 

Output Enable 

Time to Low Level 

, , | 

12 

18 

ns 

IPHZ 

Output Disable Time 

From High Level 

G), G 2 

Qa thru Qh 

Cl = 5 pF, Rl = 280 12 


7 

12 

ns 

IPLZ 


uuipui utsaDte 
From Low Lev 

lime 

el 





7 

12 

ns 

'W 

Pulse Width 

Clock High 

Clock Low 

Clear Low 


10 

10 

10 



ns 

*SU 

Setup Time 

Select 

High Level 

Data (4) 

Low Level 

Data (4) 

Clear Inactive 
State 


15( 

5| 

10( 



ns 


Hold Time 

Select 

Data (4) 


5) 

, 5 t 



ns 


Note 3: For testing all outputs are loaded simultaneously 

Note 4: Data includes the two serial inputs and the eight input/output data lines 
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DM54/DM74S299 


53 MSI 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54/74 

S299 

Units 

Min 

Typ 

Max 

•max 

Maximum Clock Frequency 



See note (3) 

40 

60 


MHz 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock 

Qa' or Qh' 

Cl = 50 pF, Rl = 1 kn 


15 

23 

ns 


19 

29 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

•PHL 

Propagation Delay Time 
High-to-Low Level Output 

Clear 

Qa' or Qh' 


20 

30 

ns 

'PLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock 

Q a thru Qh 

Cl = 150 pF, Rl = 280 Si 


18 

27 

ns 


18 

27 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

•PHL 

Propagation Delay Time 
High-to-Low Level Output 

Clear 

Q a thru Qh 


19 

29 

ns 

tPZH 

Output Enable 

Time to High Level 


Q a thru Qh 


13 

20 

ns 

G1. G 2 


16 

24 

ns 

IPZL 

Output Enable 

Time to Low Level 

tw 

Pulse Width 

Clock High 

Clock Low 

Clear Low 

f l | ; t j 

10 

10 

to 



ns 

•su 

Setup Time 

Select 

High Level 

Data (4) 

Low Level 

Data (4) 

Clear Inactive 

State 


15) 

n 

5f 

10 | 



ns 

l n 

Hold Time 

Select 

Data (4) 


5| 

5| 



ns 


Note 3: For testing ffvlAX 3,1 outputs are loaded simultaneously. 

Note 4: Data includes the two serial inputs and the eight input/output data lines. 
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21 MSI 


DM54/DM74LS352 


Dual 4-Line to 1-Line Data Selectors/Multiplexers 


General Description 


Each of these data selectors/multiplexers contains invert¬ 
ers and drivers to supply fully complementary, on-chip, bi¬ 
nary decoding data selection to the AND-OR-invert gates. 
Separate strobe inputs are provided for each of the two 
four-line sections. 

Features 

■ Inverting version ol 54/74LS153 

■ Permits multiplexing from N lines to 1 line 


Connection Diagram 


STROBE A 


V CC G2 SELECT 2C3 2C2 



STROBE B 1C3 1C2 1C1 ICO OUTPUT GND 

G1 SELECT '-—' Y1 

DATA INPUTS 

54LS352 (J,N,W) 74LS352 (J,N,W) 

Logic Diagram 


i Performs parallel-to-serial conversion 
i Strobe (enable) line provided for cascading (N lines to 
n lines) 

i High fan-out, low-impedance, totem-pole outputs 


Typical Average 
Propagation Delay Times 
From From From 

Data Strobe Select 

15 ns 19 ns 22 ns 


Typical 

Power 

Dissipation 

31 mW 


Truth Table 


Select 

Inputs 

Data Inputs 

Strobe 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

H 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Selecl inputs A and B are common to both sections. 
H = High Level. L = Low Level. X = Don't Care 
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DM54/DM74LS352 


gj MSI 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

Units 

LS352 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

VlL 

Low Level Input Voltage 


DM54 



0.8 

V 

DM74 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min 

l| = -18 mA 



-1.5 

V 

'OH 

High Level Output Current 




-400 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iqh = Max 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


lOL 

Low Level Output Current 


DM54 



4 

mA 

DM74 



8 

VOL 

Low Level Output Voltage 

VCC = Min 
V|H = 2 V 
V|L = 0.8 V 

IqL = Max 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max 

V| = 7 V 



0.1 

mA 

IlH 

High Level Input Current 

Vcc = Max 

V| = 2.7 V 



20 

pA 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V 



-0.4 

mA 

'OS 

Short Circuit Output Current 

VCC = Max (2) 

DM54 

-20 


-100 

mA 

DM74 

-20 


-100 

icc 

Supply Current 

VCC = Max (3) 

DM54 


6.2 

10 

mA 

DM74 


6.2 

10 


Note 1: All typical values are at Vqq = 5 V, - 25°C. 

Note 2: Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 
Note 3: IqcL is measured with the outputs open and all inputs grounded. 


Switching Characteristics v c c = 5 v, t a = 25°c 







DM54/74 



Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

LS352 

Units 




Min 

Typ 

Max 


*PLH 

Propagation Delay Time, 



Cl = 15 pF, Rl = 2 kf! 


13 

20 


Low-to-High Level Output 



Cl = 50 pF, Rl = 2 k(2 


16 

24 


tPHL 

Propagation Delay Time, 



Cl = 15 pF, Rl = 2 k(2 


17 

26 


High-to-Low Level Output 



Cl = 50 pF, Rl = 2 kfi 


23 

35 


tPLH 

Propagation Delay Time, 



Cl = 15 pF, Rl = 2 kn 


19 

29 


Low-to-High Level Output 



Cl = 50 pF, Rl = 2 kn 


22 

33 


tPHL 

Propagation Delay Time, 

Select 


Cl = 15 pF, Rl = 2 kS) 


25 

38 


High-to-Low Level Output 



Cl = 50 pF, Rl = 2 kn 


31 

47 


tPLH 

Propagation Delay Time, 



Cl = 15 pF, Rl = 2 kS) 


16 

24 


Low-to-High Level Output 

Strobe 


Cl = 50 pF, Rl = 2 kn 


19 

29 


tPHL 

Propagation Delay Time, 


C L = 15 pF, Rl = 2 kn 


21 

32 


High-to-Low Level Output 



cl = 50 pF, Rl = 2 kn 


27 

41 
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H MSI 


DM54/DM74LS353 


General Description 


Each of these Schottky-clamped data selectors/ 
multiplexers contains inverters and drivers to supply full 
complementary, on-chip, binary decoding data selection to 
the AND-OR gates. Separate output control inputs are pro¬ 
vided for each of the two four-line sections. 

The TRI-STATE outputs can interface directly with data 
lines of bus-organized systems. With all but one of the com¬ 
mon outputs disabled (at a high impedance state), the low 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. 


TRI-STATE® Data Selectors/Multiplexers 
Features 

■ Inverting version of 54/74LS253 

■ Schottky-diode-clamped transistors 

■ Permits multiplexing from N lines to 1 line 

■ Performs parallel-to-serial conversion 

■ Strobe/output control 

■ High fan-out totem-pole outputs 


Typical Propagation Delay 


Data to Output 
Select to Output 


12 ns 
21 ns 


Typical 

Power 

Dissipation 

35 mW 


Connection Diagram 


OUTPUT 

CONTROL SELECT,_ 

V CC G2 A 2C3 


Truth Table 


OUTPUT 
2C0 Y2 



Select 

Inputs 

Data Inputs 

Output 

Control 

Output 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Address inputs A and B are common to both sections. 

H = High Level, L = Low Level, X = Don't Care, Z = High 
Impedance 


CONTROL SELECT ' 
G1 


DATA INPUTS 


54LS353 (J,N,W) 74LS353 (J,N,W) 

Logic Diagram 


OUTPUT (1) 
CONTROL G1 


OUTPUT Hfi 
CONTROL G2 
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DM54/DM74LS353 


23 msi 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54'74 

Units 

LS353 

Min 

Typ(l) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 

V 

DM74 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.5 

V 

'OH 

High Level Output Current 


DM54 



-1 

mA 

DM74 



-2.6 

VOH 

High Level Output Voltage 

Vcc = Min. V|H = 2 V 

V|L = 0.8 V, IqH = Max 

DM54 

2.4 

3.4 


V 

DM74 

2.4 

3.1 


lOL 

Low Level Output Current 


DM54 



12 

mA 

DM74 



24 

VOL 

Low Level Output Voltage 

Vcc = Mi 0 
V|H = 2 V 
V|L = 0.8 V 

lOL = Max 

DM54 



0.4 

V 

DM74 



0.5 

Iql = 12 mA 

DM74 



0.4 

'O(OFF) 

Off-State (High-Impedance 
State) Output Current 

VcC = Max, V IH = 2 V 

V|L = 0-8 V 

Vo = 0.4 V 



-20 

pA 

Vo = 2.7 V 



20 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max 

V| = 7 V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| — 2.7 V 



20 

pA 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4 V 



-0.4 

mA 

ios 

Short Circuit Output Current 

Vcc = Max (2) 

-20 


-100 

mA 

Icc 

Supply Current 

Vcc = Max (3) 

Condition A 


7 

12 

mA 

Condition B 


8.5 

14 


Note 1: All typical values are at Vcc = 5 V, Ta - 25 C C. 

Note 2: Not more than one output should be shorted at a lime, and duration ot short circuit should not exceed one second. 
Note 3: Iqq is measured with the outputs open under the following conditions: 

A. All inputs grounded. 

B Output control at 4.5 V. all inputs grounded. 
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j^3 MSI 


DM54/DM74LS373, S373, LS374, S374 


TRI-STATE® Octal D-Type Transparent Latches and Edge-Triggered Flip-Flops 


General Description 

These 8-bit registers feature totem-pole TRI-STATE out¬ 
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. The high-impedance state 
and increased high-logic-level drive provide these regis¬ 
ters with the capability of being connected directly to and 
driving the bus lines in a bus-organized system without 
need for interface or pull-up components. They are particu¬ 
larly attractive for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The eight latches of the DM54/74LS373 and 
DM54/74S373 are transparent D-type latches meaning 
that while the enable (G) is high the Q outputs will follow the 
data (D) inputs. When the enable is taken low the output will 
be latched at the level of the data that was set up. 

(Continued next page) 


Features 

■ Choice of 8 Latches or 8 D-Type Flip-Flops in a Single 
Package 

■ TRI-STATE Bus-Driving Outputs 

■ Full Parallel-Access for Loading 

■ Buffered Control Inputs 

■ Clock /Enable Input Has Hysteresis to Improve 
Noise Rejection 

■ P-N-P Inputs Reduce D-C Loading on Data Lines 
(DM54/74S373 and DM54/74S374) 


Connection Diagrams 



54LS373 (J,W) 
54S373 (J,W) 


74LS373(N) 
74S373(N) 



OUTPUT IQ ID 2D 2Q 3Q 3D 4D 4Q GND 

CONTROL 

54LS374 (J,W) 74LS374 (N) 

54S374 (J,W) 74S374 (N) 
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DM54/DM74LS373, S373, LS374, S374 


General Description (continued) 

The eight flip-flops of the DM54/74LS374 and 
DM54/74S374 are edge-triggered D-type flip-flops. On the 
positive transition of the clock, the Q outputs will be set to 
the logic states that were set up at the D inputs. 

Schmitt-trigger buffered inputs at the enable/clock lines 
simplify system design as ac and dc noise rejection is im¬ 
proved by typically 400 mV due to the input hysteresis. A 
buffered output control input can be used to place the eight 

Truth Tables 


outputs in either a normal logic state (high or low logic lev¬ 
els) or a high-impedance state. In the high-impedance 
state the outputs neither load nor drive the bus lines signifi¬ 
cantly. 

The output control does not affect the internal operation of 
the latches or flip-flops. That is, the old data can be re¬ 
tained or new data can be entered even while the outputs 
are off. 


DM54/74LS373, DM54/74S373 
Truth Table 


Output 

Control 

Enable 

G 

D 

Output 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Q 0 

H 

X 

X 

Z 


DM54/74LS374, DM54/74S374 
Truth Table 


Output 

Control 

Clock D 

Output 

L 

t H 

H 

L 

t L 

L 

L 

L X 

Qo 

H 

X X 

z 


H - High Level (Steady Slate), L = Low Level (Steady Stale). X = Don't Care 
( = Transition Irom low-to-high level. Z = High Impedance Slate 

0 0 = The level ol the output before steady-state input conditions were established. 


Logic Diagram 


DM54/74LS373, DM54/74S373 
Transparent Latches 



DM54/74LS374, DM54/74S374 
Positive-Edge-Triggered Flip-Flops 













DM54/DM74LS373, S373, LS374, S374 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

DM54/74 

Units 

LS373, LS374 

S373, S374 

Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

V|H 

High-Level Input Voltage 


2 



2 



V 

V|L 

Low-Level Input Voltage 


DM54 



0.8 



0.8 

V 

DM74 



0.8 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.5 



-1.2 

V 

'OH 

High Level Output Current 


DM54 



-1.0 



-2 

mA 

DM74 



-2.6 



-6.5 

VOH 

High-Level Output Voltage 

Vcc = Min, V|H = 2 v 

V|L = 0.8 V. IqH = Max 

DM54 

2.4 

3.4 


2.4 

3.4 


V 

DM74 

2.4 

3.1 


2.4 

3.2 


lOL 

Low Level Output Current 


DM54 



12 



20 

mA 

DM74 



24 



20 

VOL 

Low Level Output Voltage 

Vcc = Min 

V|H = 2 V 

V|L = 0.8 V 

Iql = Max 

DM54 


0.25 

0.4 



0.5 

V 

DM74 


0.35 

0.5 



0.5 

|QL = 12 mA 

DM74 



0.4 




lO(OFF) 

Off State (High Impedance 
State) Output Current 

Vqc = Max 

VlH = 2 V 

V|L = 0.8 V 

Vo = 0.4 V 



-20 




pA 

Vo = 0.5 V 






-50 

V 0 = 2.7 V 



20 




Vo = 2.4 V 






50 

l| 

Input Current at 

Maximum Input Voltage 

VCC = Max 

V| = 7 V 



0.1 




mA 

V| = 5.5 V 






1 

IlH 

High Level Input Current 

Vqc = Max, V| = 2.7 V 



20 



50 

pA 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V 



-400 




pA 

V| = 0.5 V 






-250 

ios 

Short Circuit Output Current 

Vcc = Max (2) 

-20 


-100 

-40 


-100 

mA 

'cc 

Supply Current 

VCC = Max 

LS373 


24 

40 





LS374 


27 

45 




mA 

S373 





105 

160 

S374 





90 

140 



Note 1: All typical values are at Vqc = 5 V and - 25°C. 

Note 2: Only one output should be shorted at a time and duration should not exced one second. 
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S3 MSI _DM54/DM74LS373, S373, LS374, S374 


Switching Characteristics v G c = 5 v, t a = 25°c 




From 

(Input) 

To 

(Output) 


DM54/74 



Parameter 

Conditions 

LS373 

LS374 

Unit 






Min 

Typ 

Max 

Min 

Typ 

Max 


fmax 

Maximum Clock Frequency 







35 

50 


MHz 

>PLH 

Propagation Delay Time 
Low-to-High Level Output 


Any Q 



12 

18 





•PHL 

Propagation Delay Time 
High-to-Low Level Output 




12 

18 




ns 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock or 

Any Q 

Cl = 45 pF 

RL = 667 a 


20 

30 


15 

28 


'PHL 

Propagation Delay Time 
High-to-Low Level Output 

Enable 


18 

30 


19 

28 

ns 

•PZH 

Output Enable Time 
to High Level 

Output 

Any Q 



15 

28 


20 

28 


IPZL 

Output Enable Time 
to Low Level 

Control 



25 

36 


21 

28 

ns 

tPHZ 

Output Disable Time 
from High Level 

Output 

Any Q 

C L = 5 pF 


12 

20 


12 

20 


tPLZ 

Output Disable Time 
from Low Level 

Control 

RL = 667 fi 


15 

25 


14 

25 

ns 

tw 

Clock/Enable Pulse Width 



High 

■ 15 



15 








Low 

15 



15 



ns 

•su 

Data Setup Time 




Ot 



201 



ns 

lh 

Data Hold Time 




lot 



0( 



ns 

( max 

Maximum Clock Frequency 







20 

40 


MHz 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Data 

Any Q 



17 

26 



I 


*PHL 

Propagation Delay Time 
High-to-Low Level Output 



18 

27 




ns 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock or 

Any Q 

Cl = 150 pF 


25 

38 


21 

32 


•PHL 

Propagation Delay Time 
High-to-Low Level Output 

Enable 



24 

36 


25 

38 

ns 

'PZH 

Output Enable Time 
to High Level 

Output 

Any Q 



24 

36 


29 

44 


tPZL 

Output Enable Time 
to Low Level 

Control 



33 

50 


29 

44 

ns 

•w 

Clock/Enable Pulse Width 



High 

15 



15 








Low 

15 



15 



ns 

*su 

Data Setup Time 




Ot 



201 



ns 

lh 

Data Hold Time 




lot 


_ 

0( 



ns 


Note: f | The arrow indicates the edge ot the clock pulse used for reference: | for the rising edge J for the falling edge. 
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02 MSI 



DM54/DM74LS373, S373 

, LS374, S374 

Switching Characteristics (continued) 







DM54/74 



Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

S373 

S374 

Unit 



Min 

Typ 

Max 

Min 

Typ 

Max 



Maximum Clock Frequency 







75 

100 


MHz 

IPLH 

Propagation Delay Time 
Low-to-High Level Output 

Data 

Any Q 



5 

9 




ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 



9 

13 





tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock or 

Any Q 

CL = 15 pF 
R L = 280 S2 


7 

14 


8 

15 

ns 

IPHL 

Propagation Delay Time 
High-to-Low Level Output 

Enable 


12 

18 


11 

17 


tPZH 

Output Enable Time 
to High Level 

Output 

Any Q 



8 

15 


8 

15 


tPZL 

Output Enable Time 
to Low Level 

Control 



11 

18 


11 

18 


tPHZ 

Output Disable Time 
from High Level 

Output 

Any Q 

C L = 5 pF 


6 

9 


5 

9 

ns 

IPLZ 

Output Disable Time 
from Low Level 

Control 

RL = 280 n 


8 

12 


7 

12 


*w 

Clock/Enable Pulse Width 



High 

6 



6 






Low 

7.3 



7.3 




~- 

Data Setup Time 




Of 



5) 



ns 

th 

Data Hold Time 




101 



2 f 



ns 


Maximum Clock Frequency 







75 

100 


MHz 

tPLH 

Propagation Delay Time 
Low-to-High Level Output 

Data 

Any Q 



7 

11 





tPHL 

Propagation Delay Time 
High-to-Low Level Output 



11 

17 





'PLH 

Propagation Delay Time 
Low-to-High Level Output 

Clock or 

Any Q 

Cl = 50 pF 
R L = 280 S) 


9 

14 


10 

15 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

Enable 


14 

21 


13 

20 


IPZH 

Output Enable Time 
to High Level 

Output 

Any Q 



11 

17 


11 

17 

ns 

tPZL 

Output Enable Time 
to Low Level 

Control 



15 

23 


15 

23 


t W 

Clock/Enable Pulse Width 



High 

15 



15 






Low 

15 



15 





Data Setup Time 




01 



5f 



ns 

•h 

Data Hold Time 




101 



2 f 



ns 


Note: f | The arrow indicates the edge of the clock pulse used lor reference: f for the rising edge | for the falling edge 
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DM54/DM74S381 


General Description 


The S381 is a Schottky TTL arithmetic logic unit 
(ALU) /(unction generator that performs eight binary 
arilhmetic/logic operations on two 4-bit words as shown in 
the function table. These operations are selected by the 
three function-select lines (SO, SI, S2). A full carry look¬ 
ahead circuit is provided for fast, simultaneous carry gen¬ 
eration by means of two cascade outputs (P and G) for the 
four bits in the package. The method of cascading 
54SI82/74S182 look-ahead carry generators with these 
ALU's to provide multi-level full carry look-ahead is illustrat¬ 
ed under typical applications data for the ’SI82. The typi¬ 
cal addition times shown illustrate the short delay time 
required for addition of longer words when full look-ahead 
is employed. The exclusive-OR, AND, or OR function of two 
Boolean variables is provided without the use of external 
circuitry. Also, the outputs can be either cleared (low) or 
preset (high) as desired. 


Arithmetic Logic Unit/Function Generator 
Features 

■ A Fully Parallel 4-Bit ALU in 20-Pin Package for 0.300- 
Inch Row Spacing 

■ Ideally Suited for High-Density Economical Processors 

■ Parallel Inputs and Outputs and Full Look-Ahead Provide 
System Flexibility 

■ Arithmetic and Logic Operations Selected Specifically to 
Simplify System Implementation: 

A Minus B 
B Minus A 
A Plus B 

and Five Other Functions 

■ Schottky-Clamped for High Performance 

16-Bit Add Time. . .26 ns Typ Using 
Look-Ahead 

32-Bit Add Time. . .34 ns Typ Using 
Look-Ahead 


Connection Diagram 



Pin Designations 


Designation 

Pin Nos. 

Function 

A3, A2, A1, AO 

17, 19, 1, 3 

WORD A INPUTS 

B3, B2, B1, BO 

16, 18, 2, 4 

WORD B INPUTS 

S2, SI, SO 

7, 6, 6 

FUNCTION-SELECT 

INPUTS 

^n 

15 

CARRY INPUT FOR 
ADDITION, INVERTED 
CARRY INPUT FOR 
SUBTRACTION 

F3, F2, FI, FO 

12, 11, 9, 8 

FUNCTION OUTPUTS 

P 

14 

INVERTED CARRY 
PROPAGATE OUTPUT 

G 

13 

INVERTED CARRY 
GENERATE OUTPUT 

Vcc 

20 

SUPPLY VOLTAGE 

GND 

10 

GROUND 


Truth Table 


H = high level, L = low level 


Selection 

Arithmetic/Logic 

Operation 

S2 

SI 

SO 

L 

L 

L 

CLEAR 

L 

L 

H 

B MINUS A 

L 

H 

L 

A MINUS B 

L 

H 

H 

A PLUS B 

H 

L 

L 

A © B 

H 

L 

H 

A + B 

H 

H 

L 

AB 

H 

H 

H 

PRESET 
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DM54/DM74S381 


Electrical Characteristics over recommended operating free-air temperature range (unle ss otherwise noted) 

I ~ I DM547 74 


Parameter 

High Level Input Voltage 
Low Level Input Voltage 


Conditions 


S381 

Typ (1) Max 


Input Clamp Voltage 
High Level Output Current 


Ivcc = Min, l| = “18 rnA 


High Level Output Voltage Vcc = Min, V|n = 2 V 

V||_ = 0.8 V, loH = mA 

Low Level Output Current 


Low Level Output Voltage VqC = Min, V|H = 2 V 

V|L = 0.8 V, Iql = 20 mA 


Input Current at 
Maximum Input Voltage 

High Level Any S Input 

Input Current ^ 

Any Other 

Low Level Any S Input 

Input Current ~Z1 


VcC = Max, V| = 5.5 V 
Vcc Max, V| = 2.7 V 

Vcc = Max, V| = 0.5 V 


| Any Other 

Short Circuit Output Current VcC ~ Max (2) 
Supply Current VCC = Max 


1 

mA 

50 


250 

pA 

200 


-2 


-8 

mA 

-6 


-40 -100 

mA 

105 160 

mA 


Note 1: All typical values are al Vcc - 5 V - 25°C. 

Note 2: Only one output should be shorted at a lime, duration not to exceed one second. 
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DM54/DM74S381 


Switching Characteristics v C c = 5 v, t a = 25-0 



Parameter 

From 

(Input) 



DM54/DM74 



(Output) 

Conditions 

S381 

Units 






Min 

Typ 

Max 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 



Cl = 15 pF, Rl = 280 Si 


10 

17 




Any F 

Cl = 50 pF, rl = 280 si 


12 

19 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF, Rl = 280 Si 


10 

17 

ns 




Cl = 50 pF, Rl = 280 Si 


12 

19 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 



Cl = 15 pF, Rl = 280 Si 


12 

20 



Any A or B 


Cl = 50 pF, Rl = 280 Si 


14 

23 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF, Rl = 280 Si 


12 

20 

ns 




Cl = 50 pF, Rl = 280 Si 


14 

23 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 



Cl = 15 pF, Rl = 280 Si 


1 1 

18 



Any A or B 


Cl = 50 pF, Rl = 280 Si 


13 

21 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF, Rl = 280 Si 


11 

18 

ns 




Cl = 50 pF, Rl = 280 Si 


13 

21 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 



Cl = 15 pF, Rl = 280 Si 


18 

27 



Aj or B| 


Cl = 50 pF, Rl = 280 Si 


20 

30 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

F i 

Cl = 15 pF, Rl = 280 Si 


16 

25 

ns 




Cl = 50 pF, Rl = 280 Si 


18 

27 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 



Cl = 15 pF, Rl = 280 Si 


18 

30 





Cl = 50 pF, Rl = 280 Si 


20 

33 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


Any 

Cl = 15 pF, Rl = 280 Si 


18 

30 

ns 




Cl = 50 pF, Rl = 280 Si 


20 

33 
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53 MSI 


DM54/DM74LS390, LS393 


General Description 


Each of these monolithic circuits contains eight master- 
slave (lip-flops and additional gating to implement two indi¬ 
vidual tour-bit counters in a single package. The 'LS390 in¬ 
corporates dual divide-by-two and divide-by-five counters, 
which can be used to implement cycle lengths equal to any 
whole and/or cumulative multiples o( 2 and/or 5 up to di- 
vide-by-100. When connected as a bi-quinary counter, the 
separate divide-by-two circuit can be used to provide sym¬ 
metry (a square wave) at the final output stage. The 'LS393 
comprises two independent four-bit binary counters each 
having a clear and a clock input. N-bit binary counters can 
be implemented with each package providing the capability 
of divide-by-256. The 'LS390, and 'LS393 have parallel out¬ 
puts from each counter stage so that any submultiple of the 
input count frequency is available for system-timing signals. 


Dual 4-Bit Decade and Binary Counters 
Features 

■ Dual Versions of the Popular 'LS90 and 'LS93 

u ’LS390 .. . Individual Clocks for A and B Flip-Flops 
Provide Dual T-2 and -t-5 Counters 

■ LS393 . . . Dual 4-Bit Binary Counter with Individual 
Clocks 

■ Each has Direct Clear for Each 4-Bit Counter 

■ Dual 4-Bit Versions Can Significantly Improve System 
Densities by Reducing Counter Package Count by 50% 

■ Typical Maximum Count Frequency ... 35 MHz 

■ Buffered Outputs Reduce Possibility of Collector 
Commutation 



54LS390 (J,W); 74LS390 (N) 


OUTPUTS 

54LS393 (J,W); 74LS393 (N) 
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S3 MSI _ DM54/DM74LS390, LS393 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM54/74 

LS390, LS393 

Units 



Min 

Typ (i) 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 


DM54 



0.8 

V 

DM74 



0.8 

V| 

Input Clamp Voltage 

Vcc = Min. I| = — 18 mA 



-1.5 

V 

'OH 

High Level Output Current 


DM54 



-400 

M 

DM74 



-400 

V<DH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = Max 

DM54 

2.5 

3.4 


V 

DM74 

2.7 

3.4 


lOL 

Low Level Output Current 

1 - 

DM54 



4 

mA 

DM74 



8 

VOL 

Low Level Output Voltage 

Vcc = Min, 

V|H = 2 V 
V|L = 0.8 V 

lOL = Max 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

Iql = 4 mA 

DM74 


0.25 

0.4 

l| 

Input Current 
at Maximum 
Input Voltage 

Clear 

Vcc ~ Max 

V| = 7 V 



0.1 

mA 

Input A 

Input B 

V| = 5.5 V 



0.2 



0.4 

l|H 

High Level 
Input Current 

Clear 

Vcc = Max, V| = 2.7 V 



20 

A A 

Input A 



40 

Input B 



80 

l|L 

Low Level 

Input Current 

Clear 

Vcc = Max, V| = 0.4 V 



-0.4 

mA 

Input A 



-1.6 

Input B 



-2.4 

'OS 

Short Circuit Output Current 

VCC = Max (2) 

-20 


-100 

mA 

'cc 

Supply Current 

1 

Vcc = Max 

3) 

LS390 


15 

26 

mA 


LS393 


15 

26 


Note 1: All typical values are at Vqq = 5 V and = 25°C. 

Note 2: Only one output should be shorted at a time for a maximum duration of one second. 

Note 3: l cc is measured with all outputs open, both clear inputs grounded following momentary connection to 4.5 V. and all other inputs grounded. 
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gg MSI DM54/DM74LS390, LS393 


Switching Characteristics v c c = 5 v, t a = 25 °c 








DM54/74 



Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

LS390 

LS393 

Units 





Min 

Typ 

Max 

Min 

Typ 

Max 


fMAX 

Maximum Clock Frequency 

A 

Qa 


25 

35 


25 

35 


MHz 



B 

Qb 


20 

30 





•PLH 

Propagation Delay Time 
Low-to-High Level Output 


Qa 



12 

20 


12 

20 


tPHL 

Propagation Delay Time 
High-to-Low Level Output 




13 

20 


13 

20 


'PLH 

Propagation Delay Time 
Low-to-High Level Output 


Qc of 

LS390 

Cl = 15 pF 
RL = 2 kS! 


37 

60 


40 

60 


tPHL 

Propagation Delay Time 
High-to-Low Level Output 


Qd of 
LS393 


39 

60 


40 

60 


•PLH 

Propagation Delay Time 
Low-to-High Level Output 


Qb 



13 

21 





tPHL 

Propagation Delay Time 
High-to-Low Level Output 




14 

21 





tPLH 

Propagation Delay Time 
Low-to-High Level Output 


Qc 



24 

39 





tPHL 

Propagation Delay Time 
High-to-Low Level Output 

B 



26 

39 





tPLH 

Propagation Delay Time 
Low-to-High Level Output 


Qd 



13 

21 





*PHL 

Propagation Delay Time 
High-to-Low Level Output 




14 

21 





tPHL 

Propagation Delay Time 
High-to-Low Level Output 

Clear 

Any 



24 

39 


24 

39 

ns 

*W 

Pulse 

Width 

A Input 

High or Low 




20 



20 






B Input 

High or Low 




25 



25 



ns 



Clear High 




20 



20 




tsu 

Clear Inactive 
Setup Time 

State 




25 ( 



25 ( 



ns 
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S3 MSI _ DM54/DM74LS390, LS393 


Switching Characteristics (Continued) 






To 

(Output) 


DM54/74 

— 


Parameter 

(Input) 

Conditions 

LS390 

LS393 

Units 







Min 

Typ 

Max 

Min 

Typ 

Max 


•max 

Maximum Clock Frequency 

A 

Qa 


20 

30 


20 

30 


MHz 




B 

Qb 


15 

20 





>PLH 

Propagation Delay Time 
Low-to-High Level Output 


Qa 



16 

24 


16 

24 


'PHL 

Propagation Delay Time 
High-to-Low Level Output 




20 

30 


20 

30 

ns 

'PLH 

Propagation Delay Time 
Low-to-High Level Output 


Qq of 
LS390 

Cl = 50 pF 
Rl = 2 kS2 


54 

81 


58 

87 


'PHL 

Propagation Delay Time 
High-to-Low Level Output 


Qq of 
LS393 


54 

81 


58 

87 

ns 

'PLH 

Propagation Delay Time 
Low-to-High Level Output 

B 

Qb 



18 

27 





'PHL 

Propagation Delay Time 
High-to-Low Level Output 



22 

33 



— 

ns 

'PLH 

Propagation Delay Time 
Low-to-High Level Output 

B 

Qc 



34 

51 





'PHL 

Propagation Delay Time 
High-to-Low Level Output 



36 

54 




ns 

'PLH 

Propagation Delay Time 
Low-to-High Level Output 

B 

Qd 



18 

27 





'PHL 

Propagation Delay Time 
High-to-Low Level Output 



22 

33 




ns 

'PHL 

Propagation Delay Time 
High-to-Low Level Output 

Clear 

Any 



30 

45 


30 

45 

ns 

'W 

Pulse 

Width 

A Input 

High or Low 




20 



20 






B Input 

High or Low 




25 



25 



ns 



Clear High 




20 



20 




'SU 

Clear Inactive State 




25 | 








Setup Time 







25 | 



ns 
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533 MSI 


General Description 

These register files are organized as 4 words of 4 bits 
each, and separate on-chip decoding is provided for ad¬ 
dressing the four word locations to either write-in or re¬ 
trieve data. This permits writing into one location, and 
reading from another word location, simultaneously. 

Four data inputs are available to supply the word to be 
stored. Location of the word is determined by the write se¬ 
lect inputs A and B, in conjunction with a write-enable sig¬ 
nal. Data applied at the inputs should be in its true form. 
That is, if a high level signal is desired from the output, a 
high level is applied at the data input for that particular bit 
location. The latch inputs are arranged so that new data will 
be accepted only if both internal address gate inputs are 
high. When this condition exists, data at the D input is 
transferred to the latch output. When the write-enable in¬ 
put, Gw. is high, the data inputs are inhibited and their lev¬ 
els can cause no change in the information stored in the 
internal latches. When the read-enable input, Gr, is high, 
the data outputs are inhibited and go into the high imped¬ 
ance state. 

The individual address lines permit direct acquisition of 
data stored in any four of the latches. Four individual de¬ 
coding gates are used to complete the address for reading 
a word. When the read address is made in conjunction 
with the read-enable signal, the word appears at the four 
outputs. 

This arrangement—data entry addressing separate from 
data read addressing and individual sense line—eliminates 


DM54/DM74LS670 


TRI-STATE® 4 by 4 Register Files 


recovery times, permits simultaneous reading and writing, 
and is limited in speed only by the write time (27 ns typical) 
and the read time (24 ns typical). The register file has 
a non-volatile readout in that data is not lost when 
addressed. 

All inputs (except read enable and write enable) are 
buffered to lower the drive requirements to one normal Se¬ 
ries 54LS/74LS load, and input clamping diodes minimize 
switching transients to simplify system design. High speed, 
double ended AND-OFt-INVERT gates are employed for the 
read-address function and have high sink current, TRI¬ 
STATE outputs. Up to 128 of these outputs may be wire- 
AND connected for increasing the capacity up to 512 
words. Any number of these registers may be paralleled to 
provide n-bit word length. 

Features 

■ For use as: 

Scratch pad memory 

Buffer storage between processors 

Bit storage in fast multiplication designs 

■ Separate read/write addressing permits simultaneous 
reading and writing 

a Organized as 4 words of 4 bits 
b Expandable to 512 words of n-bits 
b TRI-STATE versions of DM54LS170/DM74LS170 
a Fast access times 20 ns type 


Connection Diagram 


Truth Tables 


DATA WRITE SELECT ENABLE OUTPUTS 
VcC D1 W A W B G W Gr 01 0: 



DATA READ OUTPUTS 

INPUTS SELECT 


54LS670/74LS670 (J,N,W) 


WRITE TABLE (SEE NOTES A, B, AND C) 


Write Inputs 

Word 

W B W A Gw 

0 12 3 

L L L 

L H L 

H L L 

H H L 

X X H 

Q = D Q 0 Qo Qo 

Q 0 Q = D Qo Qo 

Qo Qo Q = D Qo 

Qo Qo Qo Q = D 

Qo Oo Go Qo 


READ TABLE (SEE NOTES A AND D) 


Read Inputs 

Outputs 

Rb 

Ra 

Gr 

Q1 

Q2 

Q3 

Q4 

L 

L 

L 

W0B1 

W0B2 

W0B3 

W0B4 

L 

H 

L 

W1B1 

W1B2 

W1B3 

W1B4 

H 

L 

L 

W2B1 

W2B2 

W2B3 

W2B4 

H 

H 

L 

W3B1 

W3B2 

W3B3 

W3B4 

X 

X 

H 

Z 

Z 

z 

Z 


Note A: H = High Level, L = Low Level, X = Don't Care. Z = High Imped- 
ance (Off) 

Note B: (Q = D) = The four selected internal flip-flop outputs will assume 
the states appled to the four external data inputs 

Note C: Q 0 = The level of Q before the indicated input conditions were 
established 

Note D: WOB t = The first bit of word 0. etc. 
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53 msi 


DM54/DM74LS670 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 






DM54/74 



Parameter 

Conditions 


LS670 

Units 




Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 18 mA 



-1.5 

V 

'OH 

High Level Output Current 


DM54 



-1 

mA 


DM74 



-2.6 


VOH 

High Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|[_ = 0.8 V, loH = Ma* 

DM54 

2.4 

3.4 



DM74 

2.4 

3.4 



lOL 

Low Level Output Current 


DM54 



12 

mA 


DM74 



24 


VOL 

Low Level Output Voltage 

VCC = Min, V IH = 2 V 

V|L = 0.8 V, lOL = Max 

DM54 


0.25 

0.4 

V 

DM74 


0.35 

0.5 

lO(OFF) 

Off-State (High Impedance 

VCC = Max, V|H = 2 V 

V|L = 0.8 V 

Vo = 0-4 V 



-20 

pA 

State)Output Current 

V 0 = 2.7 V 



20 

l| 

Input Current at Maximum 
Input Voltage 


Any D, R, or W 



0.1 



Vcc = Max, V| = 7 V 

Gw 



0.2 

mA 




gr 



0.3 


IlH 

High Level Input Current 


Any D, R, or W 



20 


Vcc = Max, V, = 2.7 V 

Gw 



40 

pA 




Gr 



60 


l|L 

Low Level Input Current 


Any D, R, or W 



-0.4 


Vcc = Max, V| = 0.4 V 

Gw 



-0.8 

mA 




Gr 



-1.2 


ios 

Short Circuit Output Current 

Vcc = Max (2) 

-20 


-100 

mA 

lcc 

Supply Current 

VcC = Max (3) 


30 

50 

mA 


Note 1: All typical values are at Vqq - 5 V, - 25°C. 

Note 2 Not more than one output should be shorted at a time, and duration ol short circuit should not exceed one second. 

Note 3: Maximum l cc is guaranteed (or the following worst-case conditions: 4.5 V is applied to all data inputs and both enable inputs, all address inputs are grounded and 
all outputs are open 


6-241 



52 MSI 


DM54/DM74LS670 


Switching Characteristics 


Vcc = 5 V, Ta = 25 °C 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM54/74 

Units 

LS670 



Min 

Typ 

Max 

'PLH 

Propagation Delay Time. 
Low-to-High Level Output 

Read 


Cl = 45 pF, R L = 667 Si 


23 

40 


Any Q 

Cl = 150 pF, Rl = 667 S 


, 28 

50 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output. 

Select 

Cl = 45 pF, Rl = 667 Si 


25 

45 

ns 

Cl = 150 pF, Rl = 667 ! 


31 

55 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Write 


Cl = 45 pF, Rl = 667 Si 


26 

45 


Any Q 

Cl = 150 pF, Rl = 667 Si 


31 

55 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Enable 

Cl = 45 pF, Rl = 667 Si 


28 

50 

ns 

Cl = 150 pF, Rl = 667 Si 


34 

60 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Any Q 

Cl = 45 pF, Rl = 667 Si 


25 

45 


Cl = 150 pF, Rl = 667 Si 


30 

55 


'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 45 pF, Rl = 667 Si 


23 

40 

ns 

Cl = 150 pF, Rl = 667 ii 


29 

50 

'ZH 

Output Enable Time 
to High Level 



C L = 45 pF, R L = 667 Si 


15 

35 

ns 

Read 

Enable 


Cl = 150 pF, Rl = 667 Si 


25 

45 

'ZL 

Output Enable Time 
to Low Level 

Any Q 

Cl = 45 pF, Rl = 667 Si 


22 

40 


Cl = 150 pF, Rl = 667 Si 


30 

50 

'HZ 

Output Disable Time 

From High Level 

Read 

Enable 


Cl = 5 pF, Rl = 667 Si 


30 

50 

ns 

'LZ 

Output Disable Time 

From Low Level 


Cl = 5 pF. Rl = 667 Si 


16 

35 

'W 

Width ol Write 
or Read-Enab 

-Enable 
e Pulse 



25 



ns 

'SETUP 

Setup Times, 
High or 

Low Level 
Data (4) 

Data Input 

With Respect to 

Write-Enable, 

'SETUP(D) 




10 

, ■. ii* • 1 


ns 

Write-Select 

With Respect to 

Write-Enable, 

'SETUP(W) 



15 



'HOLD 

Hold Times, 
High or 
_ow Level 

Data (4) 

Data Input 

With Respect to 

Write-Enable, 

'HOLD(D) 


15 



ns 

Write-Select 

With Respect to 

Write-Enable, 

'HOLD(W) 


5 



'LATCH 

__ 

-atch Time for New Data (5) 

_ 

25 


■ ~ 

ns 


duration ol Ihe inpul conditions, one or a number ol previous addresses may have been written into. 


in aata being written into that location. Depending on the 
— °' "•* ' a ' Ch ^ " "" «*~ '• — - - Nation 
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53 MSI DM54/DM74LS952, LS962 (DM76/DM86LS52, LS62) 

Dual Rank 8-Bit TRI-STATE® Shift Registers 


General Description 

These circuits are TRI-STATE, edge-triggered, 8-bit I/O 
registers in parallel with 8-bit serial shift registers which 
are capable of operating in any of the following modes: par¬ 
allel load from I/O pins to register ''A”, parallel transfer 
down from register "A" to serial shift register ''B”, parallel 
transfer up from shift register “B" to register "A", serial 
shift of register "B' 1 , synchronously clear (LS952 only) or 
exchange data between register “A" and shift register “B" 
(LS962 only). Since the registers are edge-triggered by the 
positive transition of the clock, the control lines which de¬ 
termine the mode or operation are completely independent 
of the logic level applied to the clock. Designed for bus- 
oriented systems, these circuits have their TRI-STATE in¬ 
puts and outputs on the same pins. 


Features 

■ Registers are edge-triggered by the positive transition 
of the clock 

■ All inputs are PNP transistors 

■ Input disable dominates over output disable 

■ Output high impedance state does not impede any other 
mode of operation 

■ 8-bit I/O pins are TRI-STATE buffers 

■ Typical shift frequency is 36 MHz 

■ Typical power dissipation is 305 mW 

■ All control inputs are active when in an "L” 
logic state 

■ Devices can be cascaded into N-bit word 


Connection Diagram 


Dual-ln-Line Package 

Vcc 1/0 1 1/0 2 1/0 3 1/0 4 1/0 5 1/0 6 1/0 7 1/0 8 











H 





a 

■ 

1 

1 

1 




i 






_L 


_ 











_ 

—►L 



I/O BUFFERS 









O _ 



■ 


CONTROL 

-+r 



UPPER REG "A" 


□ 



1 







il 








-►r 


LOWER SHIFT REG " 

3" 

□ 






_i 

mm 




mmmt 

■M 



1 

■ 

| 

35 

y 

1 

■ 

m 

■ 

■ 



1 

2 


4 

5 

6 

7 

8 

1 


DIS 0 Is DIS| DISju OIS TD DIS s Os clk gnd 


Top View 


Pin Description 

DISo—Output disable 

IS—Serial input 

DIS|—Input disable 

DlSfu—Transfer up disable 

DISjd—T ransfer down disable 

DISs—Shift disable 

Os—Serial output 

CLK—Clock 

GND—Ground 

I/O 1.. .1/0 8—8-bit I/O pins 
Vcc—Supply Voltage 
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32 MSI DM54/DM74LS952, LS962 (DM76/DM86LS52, LS62) 

Absolute Maximum Ratings over operating free-air temperature range (unless otherwise noted) 

Supply Voltage, Vcc (Note 1) 7 V 

Input Voltage 7 v 

Operating Free-Air Temperature Range 

DM54LS952, DM54LS962 -55°C to + 125°C 

DM74LS952, DM74LS962 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 

Lead Temperature (Soldering, 10 seconds) 300°C 

Note 1: Voltage values are with respect to network ground terminal. 


Recommended Operating Conditions 


Parameter 

DM54LS952 

DM54LS962 

DM74LS952 

DM74LS962 

Units 

Min 

Typ 

Max 

Min 

Typ 

Max 

vcc 

Supply Voltage 

4.5 

5 

5.5 

4.75 

5 

5.25 

V 

'OH 

High-Level Output Current 



-2.6 



-5.2 , 

mA 

lOL 

Low-Level Output Current 



8 



16 

mA 

•clock 

Clock Frequency 

0 


25 

0 


25 

MHz 

Clock 

High Pulse Width 

25 

17 


25 

17 


ns 

Pulse 

Low Pulse Width 

15 

7 


15 

7 


ns 

•SET-UP 

Data Set-Up Time 

10 






ns 

•HOLD 

Data Hold Time 

0 






ns 

Ta 

Operating Free-Air Temperature 

-55 


125 

0 


70 

•c 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions (1) 

DM54LS952 

DM54LS962 

DM74LS952 

DM74LS962 

Units 







V|H 

High-Level Input Voltage 


2 



2 



V 

VlL 

Low-Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.5 



-1.5 

V 

VOH 

High-Level Output Voltage 

Vcc = Min, V|H = 2 V 

lOH = —2.6 mA 

2.4 






V 

V|L = V, L max 

lOH = —5.2 mA 




2.4 



VOL 

Low-Level Output Voltage 

Vcc = Min, V|H = 2 V, 

lOL = 8 mA 


0.25 

0.4 


0.25 

0.4 

v 

V|L = V|L max 

Iql = 16 mA 





0.35 

0.5 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



0.1 



0.1 

mA 

IlH 

High-Level Input Current 

Vcc = Max, V| = 2.7 V 



20 



20 

a*a 

'IL 

Low-Level Input Current 

Vcc = Max, V| = 0.4 V 



-50 



-50 

pA 

•os 

Short-Circuit Output Current 

Vcc = Max (3) 

-20 


-100 

-20 


-100 

mA 

'cc 

Supply Current 

Vcc = Max (4) 


61 

99 


61 

99 

mA 

•off 

TRI-STATE I/O Current 

Vcc = Max, V|H = 2 V 

Vo = 2 4 V 



20 



20 

pA 

Vq = 0.4 V 



-20 



-20 

pA 


Note 1: For conditions shown as min or max, use the appropriate value specified under recommended operating conditions. 

Note 2: All typical values are at Vqq = 5 V. = 25°C. 

Note 3: Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second. 

Note 4: l cc is measured with serial output open, the clock and shift disable input at 2.4 V. All other control inputs and I/O pins grounded. 
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MSI DM54/DM74LS952, LS962 (DM76/DM86LS52, LS62) 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

Conditions 

Min 

Typ 

Max 

Units 

fMAX 

Maximum Clock Frequency 


25 

36 


MHz 

tPLH 

Propagation Delay Time, Low-to-High-Level 
from Clock to Any Outputs 


7 

22 

33 

ns 

tPHL 

Propagation Delay Time, High-to-Low Level 
from Clock to Any Outputs 

Cl = 15 pF, Rl = 1 kS) 

10 

32 

48 

ns 

'ENABLE 

Enable Time from Any Control Inputs 


5 

16 

24 

ns 

•DISABLE 

Disable Time from Any Control Inputs 


6 

18 

27 

ns 

*ZH 

Output Enable Time to High Level 


5 

15 

23 

ns 

'ZL 

Output Enable to Low Level 


4 

12 

18 

ns 

•HZ 

Output Disable Time from High Level 

C L = 5 pF, Rl = 1 kfl 

5 

15 

23 

ns 

‘LZ 

Output Disable Time from Low Level 

6 

18 

27 

ns 


Logic Diagram 


I/O 1 I/O 2 
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Truth Tables 


MSI 


DM54/DM74LS952, LS962 (DM76/DM86LS52, LS62) 
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DM54/DM74LS952, LS962 (DM76/DM86LS52, LS62) 


g MSI 

Timing Diagrams 

DM54/74LS952 



BEFORE |/0 1 ... 1/08 

nm L c C C E 01 01 01 01 



10 10 10 10 




01 01 

01 01 


r 



Os 














DM54/DM74LS952, LS962 (DM76/DM86LS52, LS62) 


Timing Diagrams (continued) 


DM54/74LS962 


\ __ ?_ 4_ 5 6 


BEFORE i/o, ... |/0B 

CLOCK 

PULSE # 01 01 01 01 



's-W LOWER SHIFT REG 0 S 


10 10 10 10 




§g] MSI DM54/DM74LS952, LS962 (DM76/DM86LS52, LS62) 


AC Test Circuit and Switching Time Waveforms 


FROM OUTPUT 
UNDER TEST 



All diodes are 1N916 or 1N3064. 

Cl includes probe and jig capacilance. 


HIGH CLOCK 
PULSE WIDTH 
3V- 


■tNt 

90°'ojp\9° 9 c 


LOW CLOCK 
PULSE WIDTH 


V \ 


—- 'ENABLE — 



3V 

l/O&IS 1.3V 
OV 


3V 

DISq 13V 
OV 


0.5V 

i , 

0.5V V 0 H- 

r __ t 

} 


1 

1 " 

/ 

~\ , 

'LZ —»-] 

- — — 'ZL - 


—t- -rV V 0 H — 

—| I/O & Os 1.3V — 
0.5V VqL''' 1 - 


All input pulses are supplied by generators having tr < 15 ns, t( < 6 ns, PRR < 1 MHz. ZquT = 50 It. 


Cascading Packages 


Cascading Packages for N-Bit Word 

1/0 8 1/0 1 ... 1/08 


DM54LS952 
IS °S 


0M54LS952 

S OS 
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TEMPERATURE 
— 55°C to +125°C 

DM2502 

DM2503 

DM2504 

DM7092 

DM7093 

DM7094 

DM7095 

DM70L95 

DM7096 

DM70L96 

DM7097 

DM70L97 

DM7098 

DM70L98 

DM7121 

DM71L22 

DM7123 

DM71L23 

DM7130 

DM7131 

DM7136 

DM7160 

DM71LS95A 

DM71LS96A 

DM71LS97A 

DM71LS98A 

DM7200 

DM7214 

DM7219 

DM7220 

DM7223 

DM7511 

DM75L11 

DM7512 

DM75L12 

DM7520 

DM7542 

DM7544 

DM7546 

DM7551 

DM75L51 

DM7552 

DM75L52 

DM7553 

DM7554 

DM75L54 

DM7555 

DM7556 

DM7560 

DM75L60 

DM7563 

DM75L63 


Section 7 

Additional Device 
Specifications 



RANGE 


PAGE 


0°C to +70°C 

utsi.Hr i iun 

NUMBER 

DM2502C 

Successive Approximation Registers 

7-3 

DM2503C 

Successive Approximation Registers 

7-3 

DM2504C 

Successive Approximation Registers 

7-3 

DM80L06 

Quad 2-Inpul NAND Gates with Resistive Pull-ups 

7-12 

DM8092 

Dual 5-Input NAND Gates 

7-14 

DM8093 

TRI-STATE" Quad Buffers 

7-16 

DM8094 

TRI-STATE Quad Buffers 

7-16 

DM8095 

TRI-STATE Hex Buffers 

7-18 

DM80L95 

TRI-STATE Hex Buffers 

7-18 

DM8096 

TRI-STATE Hex Buffers 

7-18 

DM80L96 

TRI-STATE Hex Buffers 

7-18 

DM8097 

TRI-STATE Hex Buffers 

7-18 

DM80L97 

TRI-STATE Hex Buffers 

7-18 

DM8098 

TRI-STATE Hex Buffers 

7-18 

DM80L98 

TRI-STATE Hex Buffers 

7-18 

DM8121 

TRI-STATE Data Selectors/Multiplexers 

7-20 

DM81L22 

Quad 2-Input Data Selectors/Multiplexers 

7-23 

DM8123 

TRI-STATE Quad 2-Input Data Selectors/Multiplexers 

7-23 

DM81L23 

TRI-STATE Quad 2-Input Data Selectors /Multiplexers 

7-23 

DM8130 

10-Bit Magnitude Comparators 

7-27 

DM8131 

6-Bit Unified Bus Comparators 

7-29 

DM8136 

6-Bit Unified Bus Comparators 

7-29 

DM8160 

6-Bit Magnitude Comparators 

7-27 

DM81LS95A 

TRI-STATE Octal Buffers 

7-32 

DM81LS96A 

TRI-STATE Octal Buffers 

7-32 

DM81LS97A 

TRI-STATE Octal Buffers 

7-32 

DM81LS98A 

TRI-STATE Octal Buffers 

7-32 

DM8200 

4-Bit Magnitude Comparators 

7-35 

DM8214 

TRI-STATE Data Selectors/Multiplexers 

7-37 

DM8219 

TRI-STATE Data Selectors/Multiplexers 

7-37 

DM8220 

9-Bit Parity Generators/Checkers 

7-41 

DM8223 

1-Line to 8-Line Demultiplexers 

7-44 

DM8511 

Dual Gated Flip-Flops 

7-46 

DM85L11 

Dual Gated Flip-Flops 

7-46 

DM8512 

Dual Gated Flip-Flops 

7-46 

DM85L12 

Dual Gated Flip-Flops 

7-46 

DM8520 

Modulo-N Dividers 

7-51 

DM8542 

TRI-STATE Quad I/O Registers 

7-56 

DM8544 

TRI-STATE Quad Switch Debouncers 

7-59 

DM8546 

TRI-STATE 8-Bit Universal I/O Shift Registers 

7-61 

DM8551 

TRI-STATE 4-Bit D Type Registers 

7-67 

DM85L51 

TRI-STATE 4-Bit D Type Registers 

7-67 

DM8552 

TRI-STATE Synchronous Counters/Latches 

7-71 

DM85L52 

TRI-STATE Synchronous Counters/Latches 

7-71 

DM8553 

TRI-STATE 8-Bit Latches 

7-79 

DM8554 

TRI-STATE Synchronous Counters/Latches 

7-71 

DM85L54 

TRI-STATE Synchronous Counters/Latches 

7-71 

DM8555 

TRI-STATE Programmable Decade Counters 

7-81 

DM8556 

TRI-STATE Programmable Binary Counters 

7-81 

DM8560 

Synchronous 4-Bit Up/Down Decade Counters 

7-89 

DM85L60 

Synchronous 4-Bit Up/Down Decade Counters 

7-89 

DM8563 

Synchronous 4-Bit Up/Down Binary Counters 

7-89 

DM85L63 

Synchronous 4-Bit Up/Down Binary Counters 

7-89 
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Logic Data Book 


Additional Devices 


TEMPERATURE RANGE 


—55°C to +125°C 

0°C to + 70°C 

DM7570 

DM8570 

DM7590 

DM8590 

DM7599 

DM8599 

DM7613 

DM8613 

DM76L13 

DM86L13 

DM76L24 

DM86L24 

DM76L25 

DM86L25 

DM76L70 

DM86L70 

DM76L75 

DM86L75 

DM76L76 

Df486L76 

DM7678 

DM8678 

DM7679 

DM8679 

DM76L90 

DK486L90 

DM76L93 

DM86L93 

DM76L97 

DM86L97 

DM76L99 

DM86L99 

DM7853 

DM8853 

DM7875A 

DM8875A 

DM7875B 

DM8875B 

DM8898 

DM8899 

DM9002C 

DM9003C 

DM9004C 

DM9012C 

DM9016C 

DM9024 

DM8024 

DM9300 

DM8300 

DM9301 

DM8301 

DM9309 

DM8309 

DM9310 

DM8310 

DM9311 

DM8311 

DM9312 

DM8312 

DM9316 

DM8316 

DM9318 

DM8318 

DM9322 

DM8322 

DM9334 

DM8334 

DM9601 

DM8601 

DM9602 

DM8602 


DESCRIPTION 


8-Bit Serial In/Parallel Out Shift Registers 
8-Bit Parallel In/Serial Out Shift Registers 
TRI-STATE® 64-Bit Random Access Memories 
Quad Gated Flip-Flops 
Quad Gated Flip-Flops 

TRI-STATE Magnitude Comparators with A almost equal B 

TRI-STATE 7-Segment to BCD Decoder 

8-Bit Serial In/Parallel Out Shift Registers 

Presettable Decade Counters 

Presettable Binary Counters 

TRI-STATE 7 by 9 Character Generators 

TRI-STATE 7 by 9 Character Generators 

8-Bit Parallel In/Serial Out Shift Registers 

Binary Counters 

TRI-STATE 1024-Bit Read Only Memories 
TRI-STATE 64-Bit Random Access Memories 
Dual Retriggerable Resettable One Shots 
TRI-STATE 4-Bit Parallel Binary Multipliers 
TRI-STATE 4-Bit Parallel Binary Multipliers 
JRI-STATE BCD to Binary Converters 
TRI-STATE Binary to BCD Converters 
Quad 2-Input NAND Gates 
Triple 3-Input NAND Gates 
Dual 4-Input NAND Gates 

Quad 2-lnput NAND Gates with Open-Collector Outputs 
Hex Inverters 

Dual J-K Flip-Flops with Preset and Clear 
4-Bit Parallel-Access Shift Registers 
1 of 10 Decoders 

Dual 4-Line to 1-Line Data Selectors/Multiplexers 
Synchronous 4-Bit Decade Counters 
4-Line to 16-Line Decoders/Demultiplexers 
Dual 8-Line to 1-Line Data Selectors/Multiplexers 
Synchronous 4-Bit Binary Counters 
Priority Encoders 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

8-Bit Addressable Latches 

Retriggerable One Shots 

Dual Retriggerable, Resettable One Shots 


PAGE 

NUMBER 



5% Additional Devices DM2502, 03, 04 

Successive Approximation Registers 


General Description 

The DM2502, DM2503 and DM2504 are 8-bit and 12-bit TTL 
registers designed for use in successive approximation 
A/D converters. These devices contain all the logic and 
control circuits necessary (in combination with a D/A con¬ 
verter) to perform successive approximation analog-to- 
digital conversions. 

The DM2502 has 8 bits with serial capability and is not 
expandable. 

The DM2503 has 8 bits and is expandable without serial 
capability. 

The DM2504 has 12 bits with serial capability and 
expandability. 

All three devices are available in ceramic DIP, ceramic 
flatpak, and molded Epoxy-B DIPs. The DM2502, DM2503 


and DM2504 operate over —55°C to + 125°C; the 
DM2502C, DM2503C and DM2504C operate over 0°C to 
+70°C. 

Features 

a Complete logic for successive approximation A/D 
converters 

■ 8-bit and 12-bit registers 

■ Capable of short cycle or expanded operation 
n Continuous or start-stop operation 

fl Compatible with D/A converters using any logic code 
a Active low or active high logic outputs 
a Use as general purpose serial-to-parallel converter or 
ring counter 


Connection Diagrams 

Vcc Q7 Q7 06 05 04 S CP V C C Oil NC 011 010 09 08 07 06 NC S CP 




DO 

(DM2503) 

E 


2502 (J,W) 2502C (N) 2504 (J,F) 2504C (N) 

2503 (J,W) 2503C (N) 
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as PJlrPTim 


Devices 


Truth Table 


Time 

Inputs 

Outputs (1) 

*n 

D 

s 

E (2) 

DO (3) 

Q7 

Q6 

05 

Q4 

Q3 

0 

X 

L 

L 

X 

X 

X 

X 

X 

X 

1 

D7 

H 

L 

X 

L 

H 

H 

H 

H 

2 

D6 

H 

L 

D7 

D7 

L 

H 

H 

H 

3 

D5 

H 

L 

D6 

D7 

D6 

L 

H 

H 

4 

D4 

H 

L 

D5 

D7 

D6 

D5 

L 

H 

5 

D3 

H 

L 

D4 

D7 

D6 

D5 

D4 

L 

6 

D2 

H 

L 

D3 

D7 

D6 

D5 

D4 

D3 

7 

D1 

H 

L 

D2 

D7 

D6 

D5 

D4 

D3 

8 

DO 

H 

L 

D1 

D7 

D6 

D5 

D4 

D3 

9 

X 

H 

L 

DO 

D7 

D6 

D5 

D4 

D3 

10 

X 

X 

L 

X 

D7 

D6 

D5 

D4 

D3 


X 

X 

H 

X 

H 

NC 

NC 

NC 

NC 


Note 1: Truth table for DM2504 is extended to include 12 outputs. 
Note 2: Truth table for DM2502 does not include E column or last line 
in truth table shown. 

Note 3: Truth table for DM2503 does not include DO column. 




HI Additional Devices 
Application Information 

OPERATION 

The registers consist of a set of master latches that act as 
the control elements in the device and change state on the 
input clock high-to-low transition and a set of slave latches 
that hold the register data and change on the input clock 
low-to-high transition. Externally the device acts as a spe¬ 
cial purpose serial-to-parallel converter that accepts data 
at the D input of the register and sends the data to the ap¬ 
propriate slave latch to appear at the register output and 
the DO output on the DM2502 and DM2504 when the clock 
goes from low-to-high. There are no restrictions on the data 
input; it can change state at any time except during a short 
interval centered about the clock low-to-high transition. At 
the same time that data enters the register bit the next less 
significant bit register is set to a low ready for the next 
iteration. 

The register is reset by holding the S (Start) signal low dur¬ 
ing the clock low-to-high transition. The register synchro¬ 
nously resets to the state Q7 (11) low, and all the remaining 
register outputs high. The QcC (Conversion Complete) sig¬ 
nal is also set high at this time. The S signal should not be 
brought back high until after the clock low-to-high transition 
in order to guarantee correct resetting. After the clock has 
gone high resetting the register, the S must be removed. On 
the next clock low-to-high transition the data on the D input 
is set into the Q7 (11) register bit and the Q6 (10) register 
bit is set to a low ready for the next clock cycle. On the next 
clock low-to-high transition data enters the Q6 (10) regis¬ 
ter bit and Q5 (9) is set to a low. This operation is repeated 
for each register bit in turn until the register has been filled. 
When the data goes into QO, the QcC signal goes low, and 
the register is inhibited from further change until reset by a 
Start signal. 

The DM2502, DM2503 and DM2504 have a specially tai¬ 
lored two-phase clock generator to provide non-overlap¬ 
ping two-phase clock pulses (i.e., the clock waveforms 
intersect below the thresholds of the gates they drive). 
Thus, even at very slow dV/dt rates at the clock input (such 
as from relatively weak comparator outputs), improper 
logic operation will not result. 

LOGIC CODES 

All three registers can be operated with various logic 
codes. Two’s complement code is used by offsetting the 
comparator V 2 full range + V 2 LSB and using the comple¬ 
ment of the MSB (Q7 or Q11) with a binary D/A converter. 
Offset binary is used in the same manner but with the MSB 
(Q 7 or Q11). BCD D/A converters can be used with the ad¬ 
dition of illegal code suppression logic. 

ACTIVE HIGH OR ACTIVE LOW LOGIC 

The register can be used with either D/A converters that 
require a low voltage level to turn on, or D/A converters 
that require a high voltage level to turn the switch on. If D/A 
converters are used which turn on with a low logic level, the 
resulting digital output from the register is active low. That 
is, a logic “1" is represented as a low voltage level. If D/A 
converters are used that turn on with a high logic level then 
the digital output is active high; a logic "1” is represented 
as a high voltage level. 


DM2502, 03, 04 


EXPANDED OPERATION 

An active low enable input, E, on the DM2503 and DM2504 
allows registers to be connected together to form a longer 
register by connecting the clock, D, and S inputs in parallel 
and connecting the QcC output of one register to the E in¬ 
put of the next less significant register. When the start sig¬ 
nal resets the register, the E signal goes high, forcing the 
Q7 (11) bit high and inhibiting the register from accepting 
data until the previous register is full and its QcC 9° es low - 
If only one register is used the E input should be held at a 
low logic level. 

SHORT CYCLE 

If all bits are not required, the register may be truncated 
and conversion time saved by using a register output going 
low rather than the QcC signal to indicate the end of con¬ 
version. If the register is truncated and operated in the con¬ 
tinuous conversion mode, a lock-up condition may occur on 
power turn-on. This condition can be avoided by making the 
start input the OR function of Qcc and the appropriate reg¬ 
ister output. 

COMPARATOR BIAS 

To minimize the digital error below ± Vfc LSB, the compara¬ 
tor must be biased. If a D/A converter is used which re¬ 
quires a low voltage level to turn on, the comparator should 
be biased LSB. If the D/A converter requires a high 
logic level to turn on, the comparator must be biased 
-Vi LSB. 

Definition of Terms (See Timing Diagram) 

CP: The clock input of the register. 

D: The serial data input of the register. 

DO: The serial data out. (The D input delayed one bit). 

E: The register enable. This input is used to expand the 
length of the register and when high forces the Q7 (11) reg¬ 
ister output high and inhibits conversion. When not used for 
expansion the enable is held at a low logic level (ground). 
Qj i = 7 (11) to 0: The outputs of the register. 

Q C c : The conversion complete output. This output re¬ 
mains high during a conversion and goes low when a con¬ 
version is complete. 

Q7 (11): The true output of the MSB of the register. 

Q7 (11): The complement output of the MSB of the 
register. 

S: The start input. If the start input is held low for at least a 
clock period the register will be reset to Q7 (11) low and all 
the remaining outputs high. A start pulse that is low for a 
shorter period of time can be used if it meets the set-up 
time requirements of the S input. 
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Logic Diagram 












Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


m Additional Devices 


Units 

> 

B 

> 

< 

a. 

> 

< 

E 

B 

< 

E 

< 

a. 

< 

E 


< 


DM25 

O 

o 

Tt 

o 

Max 



lO 

T 

o 

00 

1 


9.6 

i 


o 

o 

00 

1 

1 


110 

124 

Typ (1) 







i 


CO 





1 

o 

o> 

Min 

C\J 





B 

■ 



B 




B 


03, 03C 

Max 




o 

00 

1 



i 







1 


a 

>N 

1- 



I 


3.6 


i 



B 

1 


1 

o 

CO 

1 

Min 

CM 



B 

2.4 







B 

1 

B 


02, 02C 

Max 


co 

o 

-1.5 

1 


9.6 

B 


1 

1 

1 


to 

1 

to 

00 

m 

CT) 

Typ (1) 





3.6 


0.2 


CO 

B 

1 

1 

O 

CVJ 

1 

to 

CO 

in 

CO 

Min 

cvj 




2.4 








o 

T 




Conditions 


• 


< 

E 

CVJ 

7 

n 

c" 

2 

II 

O 

O 

> 


< 

a. 

o 

00 

> T 

CVJ 1 

H 11 

c > 
2 ® 

o< 
O d 

> > 


< 

E 

> 

CVJ 05 

II » 

> 5 ° 
c‘ > 
2 ® 

O d 
> > 

> 

to 

id 

II 

> 

X 

CO 

5 

II 

O 

o 

> 

CP Input 

D, E, S Inputs 

CP Input 

D, E, S Inputs 

s 

X 

(0 

2 

II 

o 

o 

> 

Military 

Commercial 


X 

5; 

II cvj 

O II 

O _ 
> > 

X 

II o 

O || 

O _ 
> > 

X 

CO 

2 

II 

o 

o 

> 

Parameter 

High Level Input Voltage 

Low Level Input Voltage 

0) 

o> 

2 

o 

> 

CL 

E 

CO 

O 

3 

Q. 

c 


High Level Output Voltage 

Low Level Output Current 

Low Level Output Voltage 

Input Current at Maximum 

Input Voltage 

High Level Input Current 

Low Level Input Current 

Short Circuit Output Current 

Supply Current 

X 

> 

_i 

> 



I 

O 

> 


_i 

o 

> 


X 

_j 

c 

O 



= c 

5 1 


DM2502, 03, 04 


7-7 


















































Additional Devices 


DM2502, 03, 04 






Switching Time Waveforms 




m Additional Devices 
Typical Applications 


DM2502, 03, 04 


BCD Illegal Code Suppression 


Active High 


Active Low 


CLOCK -b CP DM2502 

OCC ■ 

Q7 Q6 Q5Q4 Q3Q2Q1Q0 


CLOCK-> DM2502 

OCC - 

Q7Q6Q5Q4Q3Q2Q1 QO 


D/A CONVERTER 



High Speed 12-BIT A/D Converter 

5V_ 5V—i 

5 v L_ 0 V l—ov 

0.1 P.F I A 


Vcc 

S 

Qcc 

> CP 

DM2504 


DO 


SAR 



E 




LSB 



MSB 


PARALLEL 
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l>T\ 

0-2 mA 
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Additional Devices 

-- 

DM80L06 

Quad 2-Input NAND Gates with Resistive Pull Up 

General Description 

Features 


These quad two-input NAND gates feature internally con¬ 
nected, 20 kS2 pull-up resistors on the outputs. The pinout is 
the same as the very popular DM54L03/DM74L03, and 
these devices provide the same "one-tenth-power technol¬ 
ogy" as well. 

■ Typical power dissipation 

■ Typical propagation delay 

12 mW 

115 ns 

— 


Connection Diagram 



80L06 (N) 
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2 Additional Devices 


DM80L06 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


— 




DM80 



Parameter 


Conditions 

L06 

Units 




Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.7 

V 

lOH 

High Level Output Current 




-200 

fa 

v OH 

High Level Output Voltage 

Vcc = 

5.0 V, V|L = 0,7 V, IqH = -100 pA 

. 2.0 

2.5 


V 

>OL 

Low Level Output Current 




3.6 

mA 

VOL 

Low Level Output Voltage 

Vcc - 

Min, Iol = Max, V|h — 2 V 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = 

Max, V| = 5.5 V 



100 

aA 

l|H 

High Level Input Current 

Vcc = 

Max, V| = 2.4 V 


<1 

10 

uA 

l|L 

Low Level Input Current 

Vcc = 

Max, V| = 0.3 V 


-0.12 

-0.18 

mA 

ios 

Short Circuit Output Current 

Vcc - 

Max 

-O'17 

-0.25 

-0.33 

mA 

ICCH 

Supply Current (Total 
with Outputs High) 

Vcc = 

Max, V| = 0 


0.48 

0.8 

mA 

ICCL 

Supply Current (Total 
with Outputs Low) 

Vcc = 

Max, V| = 5 V 


2.38 

3.68 

mA 


Note 1: All typical values are at Vcc - 5 V, - 25 °C 

Switching Characteristics v C c = 5 v, t a = 25 °c. 


Parameter 


tPLH 


tPHL 


Propagation Delay Time, 
Low-to-High Level Output 


Propagation Delay Time, 
High-to-Low Level Output 


From 

(Input) 


Input 


To 

(Output) 


Output 


Conditions 


CL = 15 pF, Rl = 4 kSi 


DM80 


L06 

Units 

Min 

Typ 

Max 



193 

290 

ns 


37 

56 

ns 
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HI Additional Devices 


General Description 

DM 7092/DM8092 

These devices provide two, 5-input NAND gates in the 
same package. Their primary advantage is that they fill a 
product void in the popular DM5400/DM7400 family. The 
electrical specifications are completely compatible with 
the series 54/74 devices. 


_ DM70/DM80 92 

Dual 5-Input NAND Gates 


Features 


i Typical propagation delay 
Typical power dissipation 



m Additional Devices 


DM70/DM8092 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM70/80 

Units 

92 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vec = Min, l| = “12 mA, Ta = 25°C 



-1.5 

V 

lOH 

High Level Output Current 




-400 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V||_ = 0.8 V, loH = Max 

2.4 



V 

iOL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vec = Min, V|H = 2.0 V, Iol = Max 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V, = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max. V| = 2.4 V 



40 

pA 

l|L 

Low Level Input Current 

Vcc = Max, V, = 0.4 V 



-1.6 

mA 

ios 

Short Circuit Output Current 

Vcc = Max (2) 

-18 


-55 

mA 

ICCH 

Supply Current 

(Total with Outputs High) 

VCC = Max, V| = 0 



3.6 

mA 

>CCL 

Supply Current 
(Total with Outputs Low) 

Vcc = Max, V| = 5.0 V 



10.2 

mA 


Note 1: All typical values are at Vcc - 5 V, - 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

From 

To 

Conditions 

DM70/80 

Units 

92 

Min 

Typ 

Max 

IPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Input 

Output 

Cl = 15 pF, Rl = 400 Si 


13 

25 

ns 


8 

15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Input 

Output 
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General Description 

The DM7093/DM8093 and DM7094/DM8094 are quad 
Iwo-input buffers which accept normal TTL or DTL input lev¬ 
els; and have outputs which provide either normal low- 
impedance TTL characteristics, or a high-impedance third 
logic state. One of the two inputs to each buffer is used as a 
control line to gate the output into the high-impedance 
state. The other input simple passes the non-inverted data 
through the buffer. The DM7093/DM8093 provides the 
high-impedance state when a high logic level is applied to 
the control input, the DM7094/DM8094 when a low logic 
level is applied to the control input. The low output 
inpedance of these devices provides good capacitive-drive 
capability and rapid transition from the low to the high logic 


DM70/DM8093, 94 
TRI-STATE® Quad Buffers 


levels, thus assuring both speed and waveform integrity. It 
is possible to connect as many as 128 devices to a com¬ 
mon bus line, and still have adequate drive capability. 

Features 

■ Pin equivalent to DM54125/74125 (7093/8093) and 
DM54126/74126 (7094/8094) 

■ Up to 128 devices can be connected to a common bus 
line 

■ High capacitive-drive capability 

■ Independent control of each buffer 

■ Typical propagation delay—12 ns 


Connection Diagrams 


Vcc C4 


V CC C4 



Cl A1 Y1 C2 


Y2 GND 


7093 (J,W); 8093 (N) 


7094 (J,W); 8094 (N) 


Truth Tables 


DM7093/DM8093 


Data 

Controls 

Outputs 

H 

L 

H 

L 

L 

L 

X 

H 

Hi-Z 


DM 7094/DM8094 


Data 

Controls 

Outputs 

H 

H 

H 

L 

H 

L 

X 

L 

Hi-Z 
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53 Additional Devices 





DM70/DM8093 

,94 

Electrical Characteristics 

over recommended operating free-air temperature range (unless otherwise noted 






DM70 

DM80 



Parameter 

Conditions 

93, 94 

93, 94 

Units 





Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc Min, l| = —12 mA 



-1.5 



-1.5 

V 

lOH 

High Level Output Current 




-2.0 



-5.2 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|L = 0.8 V, loH = Max 

2.4 

3.4 


2.4 

3.1 


V 

lOL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

VcC = Min, V|H = 2 V 

V|L = 0.8 V, IqL = 16 mA 



0.4 



0.4 

V 

'O(OFF) 

Oft-State (High Impedance 

Vcc = Max, V|H = 2 V 

Vo = 0.4 V 



-40 



-40 

pA 

State) Output Current 

V|L = 0.8 V 

Vo = 2.4 V 



40 



40 

l| 

Input Current at Maxirnum 
Input Voltage 

Vcc = Max, V| 5.5 V 



1 



1 

mA 

IlH 

High Level Input Current 

Vqc = Max, V| = 2.4 V 



40 



40 

pA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-1.6 

mA 

los 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-30 


-70 

-28 


-70 

mA 

>CCH 

Supply Current (Total, 

Outputs High) 

Vcc = Max 


32 

54 


32 

54 

mA 

'CCL 

Supply Current (Total, 

Outputs Low) 

Vcc = Max 


36 

62 


36 

62 

mA 

Note 1: A 

Note 2: N 

1 typical values are at vqq = 5 V, - 25°C. 

ot more than one output should be shorted at a time. 









Switching Characteristics 

Vcc = 5 V, Ta = 25 

°C 












DM70/80 



Parameter 

Conditions 

93 

94 

Units 





Min 

Typ 

Max 

Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 




10 

15 


10 

15 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Ci = 50 nF Ri = 400 0 


12 

18 


12 

18 

ns 

' tZH 

Output Enable Time to 

High Level 




12 

18 


13 

19 

ns 

‘ZL 

Output Enable Time to 

Low Level 




16 

25 


16 

25 

ns 

tHZ 

Output Disable Time from 
High Level 



5 

8 


10 

16 

ns 

tLZ 

Output Disable Time 
from Low Level 



9 

14 


14 

20 

ns 
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Additional Devices 


DM70/DM8095, L95, 96, L96, 97, L97, 98, L98 


General Description 

These devices provide six, two-input butters in each pack¬ 
age. Both the standard (7400 compatible) TTL technology, 
and the "true tenth-power" (74L compatible) low power ver¬ 
sions are available for each of the four types. One of the 
two inputs to each buffer is used as a control line to gate 
the output into the high-impedance state, while the other 
input passes the data through the buffer. The 95 and 97 
present the true data at the outputs, while the 96 and 98 are 
inverting. On the 95 and 96 versions, all six control lines for 
TRI-STATE enable are common in a single line. On the 97 
and 98 versions, four buffers are enabled from a common 
line, and the other two buffers from a separate common 
line. In all cases, the outputs are placed in the TRI-STATE 
condition by applying a high logic level to the control pins. 
With either the standard TTL or the low power versions of 


TRI-STATE® Hex Buffers 


these circuits, it is possible to connect over 100 like de¬ 
vices to a common bus line and still have adequate drive 
capability. 


Features 

Type 

95, 97 
L95, L97 

96, 98 
L96, L98 

■ Pin equivalent to DM54365 (95), DM54366 (96), 
DM54367 (97), DM54368 (98) 


Typical Power 
Dissipation 

325 mW 
20 mW 
295 mW 
15 mW 


Typical Propagation 
Delay 

12 ns 
34 ns 
11 ns 
31 ns 


Connection Diagrams 



G1 At Y1 A2 Y2 A3 Y3 GND 


n 


HI 

E3H 

HI 

HI 

Ha 

i 

i 

B 

1 

a 

l 

B 

i 

1 

a 

a 

a 

1 

IM 

2 i 

3 1 

w 


l 

I 8 


7095 (J,W) 
70L95 (J,W) 


8095 (N) 
80L95 (N) 


Vcc 02 A6 Y6 A5 Y5 A4 Y4 



01 A1 Y1 A2 Y2 A3 Y3 GND 

7096 (J,W) 8096 (N) 

70L96 (J,W) 80L96 (N) 

Vcc G2 A6 Y6 A5 Y5 A4 Y4 

|l6 115 114 113 112 | 11 110 |9 


m 


IB 

mm 

m 


SI 

all 


Truth Table (Each Driver) 

95, L95 


G1 A1 Y1 A2 Y2 A3 Y3 GND 

7098 (J,W) 8098 (N) 

70L98 (J,W) 80L98 (N) 


96, L96 


97, L97 


98, L98 


Inputs 


G1 


G2 


H X X 
X H X 
L L H 
L L L 


Outputs 


Hi-2 

Hi-Z 

H 

L 


Inputs 


G1 


G2 


H X X 
X H X 
L L H 
L L L 


Outputs 


Hi-Z 

Hi-Z 

L 

H 


Inputs 


Outputs 


Hi-Z 

H 

L 


Inputs 


H X 

L H 

L L 


Outputs 


Hi-Z 

L 

H 
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^ Additional Devices DM70/DM8095, L95, 96, L96, 97, L97, 98, L98 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM70/80 

DM70/80 

Units 

95, 96, 97, 98 

L95, L96, L97, L98 

Min 

Typ (1) 

Max 

Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 



N/A 

V 

lOH 

High Level Output Current 


DM70 



-2.0 



-1.0 

mA 

DM80 



-5.2 



-1.0 

VOH 

High Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|L = Max, IQH = Max 

2.4 

3.1 


2.4 



V 

lOL 

Low Level Output Current 


DM70 



32 



2.0 

mA 

DM80 



32 



3.6 

VOL 

Low Level Output Voltage 

VCC = Min, V IH = 2 V 

V|L = Max, Iql = Max 

DM70 



0.4 



0.3 

V 

DM80 



0.4 



0.4 

lO(OFF) 

Olt-State (High-Impedance 
State) Output Current 

Vcc = Max 
V|H — 2 V 
V|L = Max 

Vo = 0.3 V 






-10 

A* A 

Vo = 0.4 V 



-40 




Vo = 2.4 V 



40 



10 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



i 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 



10 

pA 

IlL 

Level Input 

Current 

A Input 

Vcc = Max 

Both G Inputs 
at 2 V 

V| = 0.3 V 






-10 

HA 

V| = 0.5 V 



-40 




Both G Inputs 
at 0.4 V 

V| = 0.3 V 






-0.18 

mA 

V| = 0.4 V 



-1.6 




G Input 



V| = 0.3 V 






-0.18 


V| = 0.4 V 



-1.6 




'OS 

Short Circuit Output 

Current 

Vcc = Max ( 2 ) 

-40 


-115 

-3 


-15 

mA 

Icc 

Supply Current 

Vcc = Max 

95, 97 


65 

85 


4.0 

5.8 

mA 

96, 98 


59 

77 


3.0 

4.5 


Note 1: All typical values are at Vcc = 5 V, - 25°C. 

Note 2: Not more than one output should be shorted at a time, and (or the DM70/DM8095. 96. 97. 98 duration of short circuit should not exceed one second. 


Switching Characteristics v C c = s v. t a = 25°c 





Conditions 


DM70/80 

DM70/80 



Parameter 



95, 97 

96, 

98 

L95, 

L97 

L96, L98 

Units 


Both 

Std. 

Low Power 

Typ 

Max 

Typ 

Max 

Typ 

Max 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 




10 

16 

11 

17 

30 

60 

26 

48 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 50 pF 



14 


10 

16 

37 

75 




tZH 

Output Enable Time to 

High Level 

RL = 400 Q 

R L = 4 k0 

21 

□ 


35 

m 




ns 

*ZL 

Output Enable Time to 

Low Level 


24 

37 


37 




75 

ns 

•HZ 

Output Disable Time 
from High Level 

Cl = 5 pF 



6 

11 

6 

11 




43 

Q 

tLZ 

Output Disable Time 
from Low Level 



16 

27 

16 

27 

30 



63 

B 


7-19 























2 Additional Devices 


DM71/DM8121 


General Description 

These data selectors/multiplexers contain full on-chip bi¬ 
nary decoding to select one-of-eight data sources, and fea¬ 
ture a strobe-controlled TRI-STATE output. The strobe must 
be at a low logic level to enable these devices. The TRI¬ 
STATE outputs permit direct connection to a common bus. 
When the strobe input is high, both outputs are in a high- 
impedance state in which both the upper and lower 
transitors of each totem-pole output are off, and the output 
neither drives nor loads the bus significantly. When the 
strobe is low, the outputs are activated and operate as 
standard TTL totem-pole outputs. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con¬ 
trol circuitry is designed so that the average output disable 
time is shorter than the average output enable time. 


TRI-STATE® Data Selectors/Multiplexers 
Features 

■ TRI-STATE versions of DM54/74151 

■ Interface directly with system bus 

■ Perform parallel-to-serial conversion 

■ Permit multiplexing from N-llnes to one line 

■ Complementary outputs provide true and inverted data 

■ Pin equivalent DM54251/DM74251 


Type 


DM7121 

DM8121 


Max No. 
of Common 
Outputs 

49 

129 


Typical 

Prop 

Delay Time 
(D to Y) 

17 ns 
17 ns 


Typical 

Power 

Dissipation 

155 mW 
155 mW 


Connection Diagram 


Truth Table 


DATA SELECT 


V C C 04 





Inputs 

Outputs 

c 

Select 

B A 

Strobe 

S 

Y 

W 

X 

X 

X 

H 

Z 

z 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


DATA INPUTS OUTPUTS 

7121 (J.W); 8121 (N) 

Logic Diagram 

STROBE (7) k. 
(ENABLE) 


H = High Logic Level, L = Low Logic Level 
X = Don’t Care, Z = High Impedance (Oil) 

DO, D1. . ,D7 = The level of the respective D input. 


DATA 

INPUTS 
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Additional Devices DM71/DM8121 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM71/81 

Units 

21 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




’ 0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 

V 

'OH 

High Level Output Current 


DM54 



-2 

mA 

DM74 



-5.2 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V||_ = 0.8 V, loH = Max 

2.4 



V 

lOL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min . V IH = 2 V 

V|i_ = 0.8 V, Iql = 16 mA 



0.4 

V 

lO(OFF) 

Off-State (High-Impedance 
State) Output Current 

Vcc = Max 

V|H = 2 V 

V 0 = 0.4 V 



-40 

mA 

Vq = 2.4 V 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 

pA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 

ios 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-18 


-70 

mA 

icc 

Supply Current 

Vcc = Max (3) 


31 

51 

mA 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
Note 3: All inputs at 4.5 V and all outputs open. 
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23 Additional Devices DM71/DM8121 

Switching Characteristics v C c = 5 v, t a = 25-0 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM71/81 

21 

Units 



Min 

Typ 

Max 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

A, B, or C 
(4 levels) 

Y 

C L = 50 pF 

R|_ = 400 S) 

' iiP . - ■ i n ..') . 


22 

36 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


23 

36 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

A, B, or C 
(3 levels) 

W 


18 

29 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


16 

27 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Any D 

Y 


17 

28 

ns 

IPHL 

Propagation Delay Time, 
High-to-Low Level Output 


18 

28 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

W 


11 

15 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


10 

15 

ns 

'ZH 

Output Enable Time to 

High Level 

Strobe 

Y 


15 

27 

ns 

'ZL 

Output Enable Time to 

Low Level 


18 

36 

ns 

'ZH 

Output Enable Time to 

High Level 

w 


15 

27 

ns 

'ZL 

Output Enable Time to 

Low Level 


19 

38 

ns 

'HZ 

Output Disable Time from 

High Level 

Y 

cl = 5 pF 

RL = 400 fi 


4 

8 

ns 

'LZ 

Output Disable Time from 

Low Level 


14 

23 

ns 

'HZ 

Output Disable Time (rom 

High Level 

W 


4 

8 

ns 

•LZ 

Output Disable Time from 

Low Level 


15 

23 

ns 
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Additional Devices 


DM71 /DM81L22, 23, L23 


General Description 

These devices contain four, two-input multiplexers with 
common input select logic and common output disable cir¬ 
cuitry. The DM71L22/81L22 provides conventional totem- 
pole output TTL construction, whereas the DM7123/8123 
and the DM71L23/81L23 provide both conventional TTL 
outputs and TRI-STATE outputs. When the enable/strobe 
input is at a low logic level, the outputs of all devices are 
conventional TTL. However, when the enable/strobe input 
is raised to a high logic level, the outputs of the 
DM71L22/81L22 go to the low logic state, and the outputs 
of the DM7123/8123 and DM71L23/81L23 go to the high- 
j impedance third state. These devices provide the designer 
with TRI-STATE and/or low power pin/pin replacements for 
the popular 9322 and 54/74157 multiplexers. 


Quad 2-Input Data Selectors/Multiplexers 
Features 

■ Pin equivalents popular 9322 and 54/74157 multiplexers 

■ Both conventional TTL and TRI-STATE outputs available 

■ Both conventional TTL and "one-tenth-power technol¬ 
ogy" available 


Typical 

Propagation Delay 


7123/8123 
71L22/81L22 
71L23/81L23 


Typical 
Power 
Dissipation 
200 mW 
15 mW 
20 mW 


Connection Diagram 


INPUTS I 

STROBE e -*-' OUTPUT /- 

VcC G ‘ A4 84 Y4 A3 


INPUTS 

-*-< OUTPUT 

i B3 Y3 



S A1 B1 Y1 

SELECT '-v-- OUTPUT 

INPUTS 


B2 Y2 GND 
-/ OUTPUT 


’Enable lor *23 and "L23 

71L22 (J,W) 
7123 (J,W) 
71L23 (J,W) 


81L22 (N) 
8123 (N) 
81L23 (N) 


Truth Tables 


23, L23 


Strobe Select 


| Inputs I Output 



Enable Select 


Inputs Output 







Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM71/81 

Parameter Conditions 23 


Additional Devices 


DM71/DM81L22, 23, L23 
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Note 1: All typical values are at Vqq = 5 V, T a = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Iqq is measured with all inputs grounded, and all outputs open. 












































Additional Devices 







DM71/DM81L22, 23, L23 


Units 

8 

t/J 

c 

8 

to 

c 

w 

c 

8 

V) 

c 

0) 

</) 

8 





Max 

80 

80 

N/A 

N/A 

140 

100 

60 

70 

09 

150 




co 

a 








m 
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in 




CM 

_J 
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CO 

co 
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in 

25 

in 
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35 
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DM7 


Max 

80 

80 

120 

120 

140 

100 

N/A 

N/A 

N/A 
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■J, Additional Devices 


DM71/DM8130, 60 
Magnitude Comparators 


General Description 

These devices offer comparisons to determine equality be¬ 
tween two binary words. The DM7130/DM8130 compares 
two ten-bit words, and the DM7160/DM8160 compares two 
six-bit words. A strobe override is provided on both de¬ 
vices. When the strobe is taken to a high logic level, the 
output is forced to a high logic level. The devices also fea¬ 
ture open collector outputs for expansion. 


Features 

n Typical propagation delay 
a Typical power dissipation 
DM7130/8130 
DM7160/8160 

■ Open-collector outputs for expansion 


240 mW 
205 mW 


Connection Diagrams 


OUTPUT 

VqC A10 B10 A9 B9 A8 B8 A7 B7 A6 B6 Y 


24 23 22 21 20 19 18 17 16 | 15 114 113 


OUTPUT 

V C C A6 B6 A5 B5 A4 B4 Y 
lie I 15 1 14 113 1 12 111 |l0_ U 













S3 Additional Devices _ DM71/DM8130, 60 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 





DM71/81 



Parameter 

Conditions 

30 

60 

Units 




Min 

Typ (i) 

Max 

Min 

Typ (i) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

VCC = Min, l| = —12 mA 

TA =25°C 



-1.5 



- 1.5 

V 

'CEX 

High Level Output Current 

VcC = Min, V|(-j = 2 V 

VoH = 5.5 V 



100 



100 

aA 

lOL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

VcC = Min, V|(_ = 0.8 V 
lOL = 16 mA 


0.2 

0.4 


0.2 

0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vec = Max, V| = 5.5 V 



1 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 



40 

aA 

hL 

Low Level Input Current 

VCC = Max, V| = 0.4 V 



-1.6 



-1.6 

mA 

Icc 

Supply Current 

Vcc = Max 


48 

70 


41 

60 

mA 


Note 1: All typical values are at V^c = 5 V. T A = 25°C. 


Switching Characteristics v C c = 5 v, t a = 25 °c 







DM71/81 



Parameter 

(Input) 

(Output) 

Conditions 

30 

60 

Units 


— 




Min 

Typ 

Max 

Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 



15 

25 


15 

25 


*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Cl = 15 pF 


27 

40 


27 

40 

ns 



IPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Strobe 

Output 

Rl = 400 a 


9 

18 


9 

18 


•PHL 

Propagation Delay Time, 
High-to-Low Level Output 



20 

30 


20 

30 

ns 
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§j|| Additional Devices DM71/DM8131, 36 

6-Bit Unified Bus Comparators 


General Description 

The DM7131 /DM8131, DM7136/DM8136 compare (wo bi- 
nary words of two-to-six-bits in length, and indicates 
matching (bit-for-bit) of the two words. Inputs for one word 
are 54/74 series-compatible TTL inputs, whereas those of 
the second word are high-impedance receivers driven by a 
terminated data bus. These bus inputs include 0.65 V typi¬ 
cal hysteresis, which provides 1.4 V noise immunity. The 
DM7131/DM8131 has active pull-up outputs and goes to 
the low state upon equality. The DM7136/DM8136 has 
open-collector outputs which go to the high state upon 
equality, and is expandable to n bits by collector-ORing. 
Both devices have an output latch which is strobe 
controlled. 

The transfer of information to the output occurs when the 
STROBE input goes from a logic “I” to a logic "0" state. 


Inputs may be changed while the STROBE is at the logic 
"I” level, without affecting the state of the output. These 
devices are useful as address comparators in computer 
systems utilizing unified data bus organization. 


Features 

b Low bus input current 15 jiA typ 

■ High bus input noise immunity 1.4 V typ 

■ Bus inputs comply with IEEE 488-1975 

■ TTL-compatible output 

■ Output latch provision 


Connection Diagram 


Truth Table 


Vcc B6 T6 85 T5 B4 T4 OUTPUT 



(BUS INPUT) (TTL INPUT) 

7131 (J,W) 8131 (N) 

7136 (J,W) 8136 (N) 

Logic Diagram 


Condition 


Output 

STROBE 

DM71/8131 

DM71/8136 

T = B, T * B 

H 

Qn-i‘ 

o 

z 

1 

T = B 

L 

L 

H 

T#B 

L 

H 

L 


‘Latched in previous state 



OUTPUT 

(DM7131) 


OUTPUT 

(DM7136) 
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S3 Additional Devices DM71/DM8131, 36 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM71/81 

Units 

31 

36 



Min 

Typ (D 

Max 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 

(Exc. Bus Inputs) 

2 



2 



V 

V|L 

Low Level Input Voltage 

(Exc. Bus Inputs) 



0.8 



0.8 

V 

Vt+ 

Positive Going Threshold 
Voltage 

Vcc = 5 V, 

Bus Inputs 

DM71 

1.40 

1.75 

2.0 

1.40 

1.75 

2.0 

V 

DM81 

1.45 

1.75 

1.95 

1.45 

1.75 

1.95 

Vt- 

Negative Going Threshold 
Voltage 

Vcc = 5 V, 

Bus Inputs 

DM71 

0.90 

1.10 

1.35 

0.90 

1.10 

1.35 

V 

DM81 

0.95 

1.10 

1.30 

0.95 

1.10 

1.30 

V| 

Input Clamp Voltage 

Vcc = Min, h 
Ta = 25°C 

= -12 mA 



-1.5 



-1.5 

V 

•oh 

High Level Output Current 

Vcc = Min 
V|H = 2 V 

Vqh = 5.5 V 






250 

M 




-400 




VOH 

High Level Output Voltage 

Vcc = Min. V|H = 2 V 

V|L = 0.8 V, Ioh = Max 

2.4 





5.5 

V 

lOL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iql = 16 mA 



0.4 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max 

V| = 5.5 V 

TTL Input 



1 



1 

mA 

Strobe 



2 



2 

■IH 

High Level Input Current 

Vcc = Max 

V| = 2.4 V 

TTL Input 



40 



40 

M 

Strobe 



80 



80 

IlL 

Low Level Input Current 

< < 
"ii o 

P ii 

ii 

X 

TTL Input 



-1.6 



-1.6 

mA 

Strobe 



-2.4 



-2.4 

i|W 

Bus Input Current 

V| = 4 V 

Vcc = Max 


15 

50 


15 

50 

//A 

Vcc = 0 


1 

50 


1 

50 

los 

Short Circuit Output Current 

Vcc = Max (2) 

-18 


-55 


N/A 


mA 

Icc 

Supply Current 

Vcc = Max 


50 

74 


50 

74 

mA 


Note 1: All typical values are at Vqc = 5 V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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T $\ Additional Devices DM71/DM8131, 36 


Switching Characteristics Table v C c = 5 v, t a = 25°c 







DM71/81 



Parameter 

From 

To 

Conditions 

31 

36 

Units 






Min 

Typ 

Max 

Min 

Typ 

Max 


*PLH 

Propagation Delay Time, 
Low-to-High Level Output 

TTL 

Output 



20 

30 


20 

30 


*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Input 



20 

30 


20 

30 


tpLH 

Propagation Delay Time, 
Low-to-High Level Output 

Bus 

Output 

Cl = 15 pF 


30 

45 


30 

45 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Input 

r l = 400 n 


30 

45 


30 

45 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Strobe 

Output 



20 

30 


20 

30 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Input 



20 

30 


20 

30 
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Additional Devices 


General Description 

These devices provide eight, two-input buffers in each 
package. All employ the newest low power-Schottky TTL 
technology. One of the two inputs to each buffer is used as 
a control line to gate the output into the high-impedance 
state, while the other input passes the data through the 
buffer. The 95 and 97 present true data at the outputs, while 
the 96 and 98 are inverting. On the 95 and 96 versions, all 
eight TRI-STATE enable lines are common, with access 
through a 2-input NOR gate. On the 97 and 98 versions, four 
buffers are enabled from one common line, and the other 
four buffers are enabled from another common line. In all 
cases the outputs are placed in the TRI-STATE condition by 
applying a high logic level to the enable pins. These de¬ 
vices represent octal, low power-Schottky versions of the 


DM71/DM81LS95A, LS96A, LS97A, LS98A 


TRI-STATE® Octal Buffers 


very popular DM70/8095, 96, 97, and 98 TRI-STATE hex 
buffers. 

Features 

■ Octal versions of popular DM8095, 8096, 8097, 8098 

■ Typical power dissipation 

LS95A, LS97A 80 mW 

LS96A, LS98A 65 mW 

■ Typical propagation delay 

LS95A, LS97A 15 ns 

LS96A, LS98A 10 ns 

■ Low power-Schottky, TRI-STATE technology 


Connection Diagrams 




71LS95A (J,W)/81LS95A (N) 


71LS96A (J,W)/81LS96A (N) 




71LS97A (J,W)/81LS97A (N) 

Truth Tables 


LS96A 
INPUTS 
G2 


71LS98A (J,W)/81LS98A (N) 


LS97A 

INPUTS OUTPUT 


LS98A _ 

INPUTS | OUTPUT 


H X 

X H 

L L 

L L 




H 

L 

L 






Additional Devices DM71/DM81LS95A, LS96A, LS97A, LS98A 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM71/81 

Units 

LS95A, LS96A, 

LS97A, LS98A 

Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —18 mA 



-1.5 

V 

'OH 

High Level Output Current 


DM71 



-2.6 

mA 

DM81 



-5.2 

VOH 

High Level Output Voltage 

Vcc = Min, V|(-| = 2 V 

V|L = 0.8 V, Ioh = Max 

DM71 

2.5 



V 

DM81 

2.7 



lOL 

Low Level Output Current 


DM71 



12 

mA 

DM81 



24 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|i_ = 0.8 V, Iql = Max 

DM71 



0.4 

V 

DM81 



0.5 

ioz 

Off-State (High-Impedance 
State) Output Current 

Vcc = Max, V|H = 2 V 

V|L = 0.8 V 

Vo = 0.4 V 



-20 

mA 

Vo = 2 4 V 



20 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 7 V 



0.1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.7 V 



20 

pA 

IlL 

Low Level 
Input Current 

A Input 

Vcc = Max 

Both G Inputs at 2 V 

V| = 0.5 V 



-20 

pA 

Both G Inputs at 0.4 V 

V| = 0.4 V 



-50 

G Input 


V| = 0.4 V 



-50 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

-20 


X-100 

mA 

'cc 

Supply Current 

Vcc = Max 

95,97 


16 

26 

mA 

96,98 


13 

21 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
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S3 Additional Devices 


General Description 

These devices compare two binary words of four bits in 
length; and the outputs indicate 1) word A > word B, 2) 
word A < word B, or 3) word A = word B. A strobe input 
overrides ail other inputs, and when taken to a high logic 
level, places both outputs in the low state. Comparison of 
words longer than four bits each may be accomplished 
through the use of additional DM7200/DM8200 devices. 


DM72/DM8200 
4-Bit Magnitude Comparators 
Features 

■ Typical power dissipation 175 mW 

■ Typical propagation delay 20 ns 


Connection Diagram 

OUTPUT 



Truth Table 


Inputs 

Outputs 

Condition 

Strobe 

X 

Y 

Don’t Care 

H 

L 

L 

A > B 

L.; 

H 

L 

A < B 

L 

L 

H 

A = B 

L 

H 

H 
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m Additional Devices DM72/DM8200 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 





DM72/82 



Parameter 

Conditions 

00 

Units 




Min 

Typ (1) 

Max 


VlH 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vec = Min, l| = -12 mA 



-1.5 

V 

'OH 

High Level Output Current 




-400 

M 

v OH 

High Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = -400 pA 

2.4 



' V 

iOL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, Iol = 16 mA 



0.4 

V 

It 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

VCC = Max, V| = 2.4 V 



80 

A A 

IlL 

Low Level Input Current 

VCC = Max, V| = 0.4 V 



-3.2 

mA 

'OS 

Short Circuit Output Current 

VCC = Max (2) 

-18 


-55 

mA 

'cc 

Supply Current 

VCC = Max 


35 

53 

mA 


Note 1: All typical values are at V^c = 5 V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 


3M72/82 

Units 


00 





Min 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 

Cl = 15 pF, Rl = 400 a 


24 

40 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Output 


17 

30 

ns 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Strobe 

Output 


15 

27 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Strobe 

Output 



8 

18 

ns 

tSETUP 

Setup Time 


10 

0 


ns 

'HOLD 

Hold Time 


0 

-10 


ns 
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m Additional Devices 


General Description 

These devices are the TRI-STATE versions of the very pop¬ 
ular DM54153 (DM7214) and DM54150 (DM7219) data 
selectors/multiplexers. They contain full on-chip decoding 
to select the desired data input. The DM7214/8214 is a 
dual, four-line multiplexer, while the DM7219 / 8219 selects 
one of sixteen input data lines, depending upon the binary 
number applied to the select inputs. The DM7214/8214 
has common select lines, which therefore select the same 
input line of both multiplexers. However, the two outputs 
can be individually controlled by means of the separate en¬ 
able lines; which, when taken to a high logic level, places 
the output in the high-impedance TRI-STATE condition. The 
data at the output of the DM7214/8214 is true, whereas the 
DM7219/8219 is inverted. 


Connection Diagrams 


DATA INPUTS 

ENABLE SELECT ,-'-\ OUTPUT 

Vcc G2 A 2C3 2C2 2C1 2C0 Y2 



ENABLE SELECT 1C3 1C2 1C1 ICO OUTPUT GND 


G1 B >---' VI 

DATA INPUTS 

7214 (J,W); 8214 (N) 


DM72/DM8214,19 


TRI-STATE® Data Selectors/Multiplexers 
Features 

a TRI-STATE pin equivalents to popular 54/74 TTL devices 
DM7214/8214 — 54153/74153 
DM7219/8219 — 54150/74150 

■ Typical propagation delay 

DM7214/8214 13.5 ns 

DM7219/8219 11 ns 

a Typical power dissipation 

DM7214/8214 170 mW 

DM7219/8219 225 mW 

■ Strobe/enable override 


DATA INPUTS SELECT 



7219 (J,F); 8219 (N) 
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S3 Additional Devices _ DM72/DM8214,19 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM72/82 

Units 

14 

19 



Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


VlH 

High Level Input Voltage 


2 



2 



V 

VlL 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 



-1.5 

V 

VOH 

High Level Output Current 


DM72 



- 2.0 



-2.0 

mA 

DM82 



-5.2 



- 5.2 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|i_ = 0.8 V, Ioh = Max 

2.4 



2.4 



V 

'OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iql = 16 mA 



0.4 



0.4 

V 

'O(OFF) 

Off-State (High-Impedance 
State) Output Current 

Vcc = Max 
V| H = 2 V 

V|i_ = 0.8 V 

Vo = 0.4 V 



-40 



-40 

aA 

Vq = 2.4 V 



40 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 



40 

aA 

'IL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-1.6 

mA 

ios 

Short Circuit Output Current 

Vcc = Max (2) 

-18 


-55 

-28 


-100 

mA 

'cc 

Supply Current 

Vcc = Max (3) 

DM72 


34 

56 


45 

68 

mA 

DM82 


34 

65 


45 

68 

Note 1: All typical values are at Wqq = 5 V, = 25°C. 






Note 2: Not more than one output should be shorted at a lime, and tor the DM7219/DM82I9 duration ol short circuit should not exceed one second. 
Note 3: l^c Is measured wilh all inputs grounded. 


Switching Characteristics v cc = 5 v, t a = 25°c 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM72/82 

Units 

14 

19 



Min 

Typ 

Max 

Min 

Typ 

Max 

1PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 

C L = 50 pF 
F)|_ = 400 S2 


15 

23 


13 

20 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Output 


12 

18 


9 

14 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Select 

Output 


20 

34 


21 

35 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Select 

Output 


20 

34 


22 

33 

ns 

tZH 

Output Enable Time to 

High Level 

Enable 

Output 


12 

18 


15 

23 

ns 

*ZL 

Output Enable Time to 

Low Level 

Enable 

Output 


14 

21 


17 

27 

ns 

*HZ 

Output Disable Time from 
High Level 

Enable 

Output 

Cl = 5 pF 

RL = 400 0 


5 

10 


5 

10 

ns 

tLZ 

Output Disable Time from 

Low Level 

Enable 

Output 


15 

23 


21 

30 

ns 
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m Additional Devices 
Truth Tables 


DM72/DM8214.19 


Select Inputs 

Data Inputs 

B 

A 

CO 

Cl 

C2 

C3 

X 

X 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

L 

L 

H 

X 

X 

X 

L 

H 

X 

L 

X 

X 

L 

H 

X 

H 

X 

X 

H 

L 

X 

X 

L 

X 

H 

L 

X 

X 

H 

X 

H 

H 

X 

X 

X 

L 

H 

H 

X 

X 

X 

H 


Enable Output 



Select 

D 

C 

B 

A 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

L 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 


Data Inputs 

E6 E7 E8 E9 E10 Ell E12 E13 E14 E15 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

XXXXXXXXXX 

LXXXXXXXXX 


X H X 
XXL 
X X H 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 
XXX 








































m Additional Devices 


General Description 

These circuits can be used both to check for parity and to 
generate a parity bit. When the generation of a parity bit is 
desired, the eight data inputs are connected to the trans¬ 
mission lines. If a low logic level is then connected to the 
parity input, the circuit will generate odd parity. The suc¬ 
ceeding parity checker will acknowledge an odd number of 
“I’s” (odd parity) with a low logic level on its output. If a 
high logic level is connected to the parity input of the first 
parity generator, the parity checker will acknowledge even 


Connection Diagram 


DATA INPUTS 


NC OUTPUT 


PARITY GND 
INPUT 


DATA INPUTS 


7220 (J,W)/8220 (N) 


Typical Application 

If the control line is a logical "0” the parity generator will 
generate odd parity. The parity checker will acknowledge 
the presence of an odd number of "I’s" (odd parity) with a 
logical "0” on its output. 


DM7 220/DM8220 
AS PARITY GENERATOR 


7 - 


DM72/DM8220 


9-Bit Parity Generators/Checkers 


parity with a high logic level on its output, although the out¬ 
put of the parity generator will be low. 


Features 

■ Typical propagation delay 

■ Typical power dissipation 


34 ns j 
130 mW 


Truth Table 


Parity 

Input 

Output* 

Inputs A Thru H 

H 

L 

Even number of inputs 
are High 

L 

L 

Odd number of inputs 
are High 


If the control line is a logical “1" the parity generator will | 
generate even parity. The parity checker will acknowledge 
the presence of an even number of "I’s" (even parity) with 
a logical "I" on its output. 







m Additional Devices 


DM72/DM8220 


Electrical Characteristics 


over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM72 

DM82 

Units 

20 

20 



Min 

Typ (D 

Max 

Min 

Typ (1) 

Max 


V(H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Cjamp Voltage 

Vcc = Min, l| = -12mA 

TA = 25°C 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




-400 



-400 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = -400 pA 

2.4 



2.4 



V 

'OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, l 0L = 16 mA 



0.4 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 



1 

mA 

■IH 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 



40 

pA 

■IL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-1.6 

mA 

'OS 

Short Circuit Output Current 

VCC = Max (2) 

-20 


-55 

-18 


-55 

mA 

'cc 

Supply Current 

Vcc = Max 


26 

35 


26 

35 

mA 


Note 1: 
Note 2: 


All typical values are at Vqq = 5 V, = 25°C. 

Not more than one output should be shorted at a time. 


Switching Characteristics 


Vcc = 5 V, Ta = 25°C 



Parameter 

From 

To 

*PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Inputs 

Output 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Inputs 

Output 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Parity 

Input 

Output 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Parity 

Input 

Output 


Conditions 



DM72/DM82 


20 

Units 

Min 

Typ 

Max 



36 

58 

ns 


32 

52 

ns 


21 

35 

ns 


14 

25 

ns 


Cl = 15 pF, Rl = 400 n 
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1^*3 Additional Devices __ DM72/DM8220 

Schematic Diagram 
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^3 Additional Devices 


DM72/DM8223 

General Description 

1-Line to 8-Line Demultiplexers 
Features 

These circuits demultiplex a data train, and route the data 
to one of eight outputs. The binary code which is applied to 
three address lines determines which unique output re¬ 
ceives the data. When the data input is at a logical “0,’’ only 
the addressed output will be a logical "0." When the data 
input is at a logical "1," all outputs, and therefore the ad¬ 
dressed output, will be at a logical "1.” 

■ Typical power dissipation 
a Typical propagation delay 

140 mW 

25 ns 


Connection Diagram 


ADDRESS 



‘Do not make connection to pins 10 or 11. 


7223 (J); 8223 (N) 

Truth Table 


Data 

Input 

Address 

Inputs 

Outputs 



. 


1 












2 

3 

4 

b 

6 

7 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 


X = Don't Care 
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%% Additional Devices__ DM72/DM8223 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


[ 

Parameter 

Conditions 

DM72 

DM82 

Units 

23 

23 

Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

V|h 

High Level Input Voltage 


2 



2 



V 

V|[_ 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, !| = -12 mA 



-1.5 



-1.5 

V 


High Level Output Current 




-400 



-400 

pA 

VOH 

High Level Output Voltage 

VCC = M' n . V|H = 2 V 

V|L = 0.8 V, loH = - 400 P A 

2.4 



2.4 



V 

lOL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min. V|H = 2 V 

V|L = 0.8 V, lOL = 16 m A 



0.4 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max, V, = 5.5 V 



1 



1 

mA 

l|H 

High Level Input Current 

VCC = Max, V, = 2.4 V 



40 



40 

pA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-1.6 

mA 

Ins 

Short Circuit Output Current 

VcC = Max ( 2 ) 

-20 


-55 

-18 


-57 

mA 

Icc 

Supply Current 

Vcc = Max 


28 

41 


28 

41 

mA 


Note 1: All typical values are at Vcc “ 5 v - T A “ 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25°c 





DM72/82 



Parameter 

Conditions 


23 

' 

Units 




Min 

Typ 

Max 


•PLH 

Propagation Delay Time, Low-to-High Level Output 

Cl = 15 pF, 


26 

35 

ns 

*PHL 

Propagation Delay Time, High-to-Low Level Output 

R L = 400 S! 


24 

35 

ns 
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2 Additional Devices 


DM75/DM8511, L11, 12, L12, DM76/DM8613, L13 


General Description 

The DM7511/8511 or the low-power versions DM75L11/ 
85L11, are dual, gated, D-type flip-flops. Each flip-flop has 
its own clock, clear line, and two gated inputs. Both gate 
inputs must be low to enable data transfer to the output. 

The DM7512/8512, and DM75L12/85L12 are dual, gated 
flip-flops which can operate in either a J-K mode, or as 
D-type flip-flops. They have a common clock and common, 
asynchronous clear, but have separate mode inputs such 
that one side can operate as J-K while the other side oper¬ 
ates as a D-type flip-flop. 

The DM7613/8613, and DM76L13/86L13 are quad, gated, 
D-type flip-flops with common clock, common clear, and 
gated input. When a high logic level is applied to the gated 
input, data entry to the flip-flop is inhibited. 


Dual/Quad Gated Flip-Flops 


Features 

■ Positive-edge triggered 

■ Do-nothing state 

■ Buffered inputs 


Type 

DM7511/8511 

DM75L.il/85L11 

DM7512/8512 

DM75L12/85L12 

DM7613/8613 

DM76L13/86L13 


Typical 
Toggle Rate 

45 MHz 
9 MHz 
28 MHz 
10 MHz 
30 MHz 
7 MHz 


Typical 
Power Dissipation 
210 mW 

17.5 mW 
220 mW 
16.0 mW 
290 mW 

28.5 mW 


Connection Diagrams 


Vcc CLOCK 2 G2 (2) G1 (2) D2 Q2 02 CLEAR 2 



V CC 02 MODE 2 K2 J2 Q2 Q2 CLEAR 

™ _LL I 1 ® 115 1 14 1 13_ Il2 111 110 | 9 


ll I 2 | 3 | 4 

CLOCK 1 G2 (1) G1 (1) D1 

7511 (J,W) 

75L11 (J,W) 


6 I 7 Is 
01 CLEAR 1 GND 

8511 (N) 

85L11(N) 



ll 12 13 

CLOCK D1 MODE 1 


7512 (J,W) 
75L12 (J,W) 


8512(N) 
85L12 (N) 



7613 (J,W) 
76L13 (J,W) 


8613 (N) 
86L13 (N) 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 
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Switching Characteristics 


S3 Additional Devices 



awn p|OH Q"!OHj 










Additional Devices 
Logic Diagrams (Continued) 


DM75/DM8511, L11, 12, L12, DM76/DM8613, L13 



13, L13 





W\ 


Additional Devices 


DM75/DM8520 
Modulo-N Dividers 


General Description 

Although extremely versatile in a number of applications, 
the primary uses of these circuits are in two areas: 

1. MODULO-N DIVIDER 

A single DM7520/DM8520 can be programmed without 
external components to divide by any number from 2 to 
15, Cascading of these dividers will provide division by 
any number from 2 to very large numbers. 

2. SHIFT REGISTER 

Since the basic organization of the logic is that of a 


serial shift register, the device may be used where four- 
bit parallel-in-serial-out shifting is required. 

(continued) 

Features 

■ Fully programmable divider—any number from 2 to oo 

■ Also functions as a four-bit parallel shift register 

■ Typical propagation delay 36 ns 

■ Typical power dissipation 250 mW 


Connection Diagram 


EXTERNAL 

EX-OR EX-OR 0000 SERIAL EX-OR 

PRESET INPUT OUTPUT OUTPUT GND DETECT OUTPUT CONTROL 



SERIAL PI SERIAL/ P2 Vcc P3 P4 INPUT 
INPUT PARALLEL 

INPUT 


7520 (J,W); 8520 (N) 


Logic Diagram 


Truth Table 

Table for Division By N 


Setting 

+ BY 

PI 

P2 

P3 

P4 

H 

H 

H 

L 

2 

H 

H 

L 

L 

3 

H 

L 

L 

L 

4 

L 

L 

L 

H 

5 

L 

L 

H 

L 

6 

L 

H 

L 

L 

7 

H 

L 

L 

H 

8 

L 

L 

H 

H 

9 

L 

H 

H 

L 

10 

H 

H 

L 

H 

11 

H 

L 

H 

L 

12 

L 

H 

L 

H 

13 

H 

L 

H 

H 

14 

L 

H 

H 

H 

15 
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53 Additional Devices 


DM75/DM8520 


General Description (Continued) 

THEORY OF OPERATION 

The basic operation of the DM7520/DM8520 is derived 
from the fact that when several outputs of a shift register 
are EXCLUSIVE OR’ed and the result fed back to the regis¬ 
ter's input, a unique progression of stable states results on 
Ihe outputs of the flip-flops. Depending upon which outputs 
are EXCLUSIVE OR’ed, the number of different states can 
be varied. Even if optimum gating is provided the most 
states which can be obtained is 2" - 1, where n is equal to 
the number of flip-flops in the register. The all-zero state is 
precluded; and, therefore, the maximum number of states is 
always one less than the theoretical maximum number. 
Since the DM7520/DM8520 contains four flip-flops, its 
maximum number of states is 15. Because the 1111 state 
occurs only once during a 15-state sequence this state is 
detected, and its output becomes Ihe output of the divider. 

To obtain frequency division by numbers other than the 
maximum, it is necessary to cause the register to ''jump'' 
immediately from its initial 1111 to the state which it would 
normally reach in 16 m (m = desired frequency division) 
pulses. For example, to divide by eleven it would be neces¬ 
sary to jump to the fifth state and then simply allow the reg¬ 
ister to normally progress forward to its original state. The 
output of the divider is also used as a control pulse. Since 
the 1111 state is detected and since the ''jump-state" infor¬ 
mation is of interest only at the time that this state is 
reached, the OUTPUT is used to gate the parallel inputs, 
through the SERIAL/PARALLEL input, so that it recognizes 
this "jump-state” information only at this time. Subse¬ 
quently as the states change, the parallel input information 
is locked from the divider. 


Should the divider ever be accidentally set in the forbidden 
0000 state, an output is provided to detect this state. If this 
output is in turn fed into the EXTERNAL EX-OR input, a 1 will 
be forced into the register at the next clock pulse, thus 
clearing the unallowed state. 

A PRESET input is provided which when taken to a logical 
" 1" level overrides all other inputs and sets the register to 
the 1111 state. 

To summarize, the following connections should be made 
for operation of a single DM7520/DM8520. 

Ex-Or Output to Serial Input 
0000 Detect to External Ex-Or Input 
Output to Serial/Parallel Input 
Preset to Ground 
Ex-Or Control to Ground 

To divide by numbers greater than 15, it is necessary to 
cascade DM7520/DM8520's. Both the OUTPUT and the 
0000 DETECT output are capable of being connected di¬ 
rectly to other like outputs, thus providing the "WIRED-OR" 
configuration. These outputs should be connected to the 
similar outputs on other dividers for proper operation. All 
SERIAL/PARALLEL inputs should be connected to the 
common OUTPUT. 

Figure 1 indicates connections for 2 dividers or a maximum 
frequency division of 255. 

To divide by numbers between 16 and 255, the table in 
Figure 2 will apply. 


LOGICAL 1 
LEVEL 


- < 

1- 

_L EX-OR 
“ | CONTROL 

0000 

DETECT 



FIGURE 1. Connection for 2 Dividers for Maximum Frequency Division of 255 
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a Additional Devices 


DM75/DM8520 


THEORY OF OPERATION (Continued) 


Setting 


Divider 1 


PI P2 P3 P4 


Divider 2 


PI P2 P3 P4 


H L 
H H 


By 


255 

254 

253 

252 

251 

250 

249 

248 

247 

246 


245 

244 

243 

242 

241 

240 

239 

238 

237 

236 


235 

234 

233 

232 

231 

230 

229 

228 

227 

226 


225 

224 

223 

222 

221 

220 

219 

218 

217 

216 


215 
214 
213 
212 
21 1 
210 
209 
208 
207 
206 


Setting 


Divider 1 


PI P2 P3 P4 


H H 


205 

204 

203 

202 

201 

200 

199 

198 

197 

196 


Divider 2 


PI P2 P3 P4 


H H 


H H 


H H 


H 

H 

L 

H 

H 

L 

H 

H 

H 

L 


By 


195 

194 

193 

192 

191 

190 

189 

188 

187 

186 


Setting 


Divider 1 


PI P2 P3 P4 


185 

184 

183 

182 

181 

180 

179 

178 

177 

176 


175 

174 

173 

172 

171 

170 

169 

168 

167 

166 


165 

164 

163 

162 

161 

160 

159 

158 

157 

156 


155 

154 

153 

152 

151 

150 

149 

148 

147 

146 


H 

L 

L 

L 

H 

H 

L 

H 

H 

L 


145 

144 

143 

142 

141 

140 

139 

138 

137 

136 


L 

L 

H 

L 

H 

H 

H 

L 

H 


H H 


H H 
H H 


Divider 2 


PI P2 P3 P4 


H H 


By 


135 

134 

133 

132 

131 

130 

129 

128 

127 

126 


125 
124 
123 
122 
121 
120 
119 
118 
117 
116 


115 
114 
113 
112 
111 
110 
109 
108 
107 
106 


10.5 

104 

103 

102 

101 

100 

99 

98 

97 

96 


FIGURE 2. DM7520/DM8520 Shift Register Divider Input Coding Table (2 Package Combinations) 
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J Additional Devices 

THEORY OF OPERATION (Continued) 

_ Setting _ 

Divider 1 Divider 2 By 

PI P2 P3 P4 PI P2 P3 P4 

HHHLLHHH75 
HHHHLLHH74 
HHHHHLLH73 
LHHHHHLL 72 
LLHHHHHL 71 
LLLHHHHH70 
LLLLHHHH69 
LLLLLHHH68 
HLLLLLHH67 

_L_ H L L L L L H 66 

HLHLLLLL65 

LHLHLLLU64 

LLHLHLLL63 

LLLHLHLL62 

LLLLHLHL61 


L L 55 
H L 54 
L H 53 
L L 52 
L L 51 


Setting 

Divider 1 Divider 2 

PI P2 P3 P4 PI P2 P3 P4 


H L 49 
H H 48 
H H 47 
H H 46 
L H 45 
L L 44 
L L 43 
H L 42 
H H 41 


H L 30 
L H 29 
H L 28 
L H 27 
L L 26 


DM75/DM8520 


Setting 

Divider 2 


PI P2 P3 P4 PI P2 P3 P4 

L H H L T H H ~ 

HLHHLLHH 

HHLHHLLH 

HHHLHHLL 

HHHHLHHL 

LHHHHLHH 


L H L 
H L H 
L H L 

H L H 
L H L 
H L H 
H H L 
L H H 
L L H 
L L L 
H L L 


LLHHLHLH 10 
LLLHHLHL 9 
HLLLHHLH 8 
HHLLLHHL 7 
HHHLLLHH 6 
HHHHLLLH ~~T 
HHHHHLLL 4 
HHHHHHLL 3 
HHHHHHHL 2 


FIGURE 2. DM7520/DM8520 Shift Register Divider Input Coding Table (2 Package Combinations) (Continued) 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

High Level Input Voltage 
Low Level Input Voltage 
Input Clamp Voltage 
High Level Output Current 
High Level Output Voltage 

Low Level Output Current 
Low Level Output Voltage 

Input Current at Maximum 
Input Voltage 

High Level Input Current 
Low Level Input Current 


Conditions 


Vcc = Min, l| = —12 mA 


Vcc = Min, V|H = 2 V 
V|L = 0.8 V, Iqh = -400 pA 


VCC = Min, V|H = 2 V 
V|L = 0.8 V, Iol = 16 mA 

VCC = Max, V| = 5.5 V 


Vcc = Max, V| = 2.4 V 


Vcc = Max. V| = 0.4 V 


Min Typ (1) Max Min Typ(1) 


lOS Short Circuit Output Current Vcc = Max (2) 

ICC Supply Current _Vcc = Max 

Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


V 

0.8 V 
-1.5 V 
-400 juA 


V 

1 



1 

mA 

Ex-Or Input 

80 



80 


Others 

40 



40 

M 

Ex-Or Input 

-3.2 



-3.2 


Others 

-1.6 



-1.6 

mA 

-20 

-55 

-18 


-55 

mA 


50 75 


50 

75 

mA 
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^2 Additional Devices DM75/DM8520 


Switching Characteristics v c c = 5 v. t a = 25 °c 





DM75/85 



Parameter 

Conditions 

20 

Units 




Min 

Typ 

Max 


'MAX 

Maximum Clock Frequency 

C L = 15 pF 

rl = 400 a 

15 

20 


MHz 

tPHL 

Propagation Delay Time, High-to-Low Level Output 


38 

55 

ns 

*PLH 

Propagation Delay Time, Low-to-High Level Output 


35 

50 

ns 
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Additional Devices 


General Description 

These circuits are four-bit storage registers having two ter¬ 
minals per bit, which may be used as either inputs or out¬ 
puts while tied to their individual bus lines. Storage 
capability is also provided by means of positive-edge trig¬ 
gered flip-flops having a common clock and asynchronous 
clear. Each I/O terminal can be forced into the high-imped¬ 
ance state by applying a high logic level to its disable con¬ 
trol. The four A outputs are tied together on one disable 
control, while the four B outputs are tied together on a sep¬ 
arate disable control. 


_ DM75/D M8542 

TRI-STATE® Quad I/O Registers 
Features 


TRI-STATE outputs 
Typical clock frequency 
Typical propagation delay 
Typical power dissipation 


40 MHz 
24 ns 
400 mW 


Connection Diagram 


Truth Table 


Vcc bIS 1 A4 
I 16 I 15 I 14 


A3 CLOCK CLEAR 
111 |10 | 9 


| 1 | 2 
DIS 2 A1 


7542 (J,W); 8542 (N) 


Logic Diagram 


DIS 1 

DIS 2 

L 

H 

H 

L 

L 

L 

H 

H 

X 

L 

X 

H 

L 

X 

H 

X 

X 

X 




MODES OF OPERATION 

A(1-4) 

B(1-4) 

Comments 

Q- 

Hi-Z 

Output data to Bus A 

Hi-Z 

Q 

Output data to Bus B 

Q 

Q 

Output data to both buses 

Hi-Z 

Hi-Z 

Store data with output in high 



impedance state 

Data 

Qn 

Enter data from Bus A 

Data 

Hi-Z 

Enter data from Bus A 

Qn 

Data 

Enter data from Bus B 

Hi-Z 

Data 

Enter data from Bus B 

Data 

Data 

Enter data from both buses 



(logical “1" on either will 



dominate) 


Clear = Logical "I," puls all outputs to L state. 
X = Don’t Care 

Q n = Data Alter Clock Transition 
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Additional Devices DM75/DM8542 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 






DM75 

DM85 



Parameter 

Conditions 

42 

42 

Units 





Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




-2.0 



-5.2 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, loH = Max 

2.4 



2.4 



V 

'OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|[_ = 0.8 V, Iql = 16 mA 



0.4 



0.4 

V 

'O(OFF) 

Olf State (High Impedance 

VCC = Min, V|H = 2 V 

Vo = 0.4 V 



-40 



-40 

pA 

State) Output Current 

V|L = 0.8 V 

Vq = 2.4 V 



40 



40 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| — 5.5 V 



1 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V, = 2.4 V 



40 



40 

M A 

l|L 

Low Level Input Current 

Vqq = Max, V| = 0.4 V 


-1.0 

-1.6 


-1.0 

-1.6 

mA 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

-25 


-70 

-25 


-70 

mA 

icc 

Supply Current 

Vcc = Max 


80 

120 


80 

120 

mA 


Note 1: All typical values are at Vqq = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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S3 Additional Devices 





DM75/DM8542 

Switching Characteristics v C c = 5 v, t a 

= 25°C 












DM75/85 



Parameter 

From 

To 

Conditions 

42 

Units 







Min 

Typ 

Max 


'max 

Maximum Clock Frequency 




30 

40 


MHz 

*PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Output 



25 

38 

ns 

<PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 

Output 

Cl = 50 pF, R L = 400 n 


23 

35 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clear 

Output 


24 

36 

ns 

tZH 

Output Enable Time to 

Disable 

Output 






High Level 




20 

30 

ns 

tZL 

Output Enable Time to 

Low Level 

Disable 

Output 



17 

25 

ns 

*HZ 

Output Disable Time from 

High Level 

Disable 

Output 

Cl = 5 pF, Rl =400 Q 


6 

15 

ns 

•lz 

Output Disable Time from 

Low Level 

Disable 

Output 


15 

25 

ns 

'W(CLOCK) 

Clock Pulse Width 




20 



ns 

'W(CLEAR) 

Clear Pulse Width 




20 



ns 

'SETUP 

Enable 

Setup Time 

High Level 




20 

12 


ns 


Low Level 



Cl = 50 pF, Rl =400 u 

20 

13 


tSETUP 

Data 

SetupTime 

High Level 



5.0 

-4.0 


ns 


Low Level 




10 

4.5 


tHOLD 

Data 

Hold Time 

High Level 




5.0 

-3.5 


ns 


Low Level 




10 

4.5 
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53 Additional Devices DM75/DM8544 


General Description 

These circuits are for use in front panels, and similar appli¬ 
cations where contact bounce must be eliminated. Within 
the single package, these circuits do the job of four R-S 
latches plus pull-up resistors. A strobe is also available 
which permits sampling of the switch information at a pre¬ 
determined time. TRI-STATE outputs are also provided for 
direct connections to the switch line bus. 


TRI-STATE® Quad Switch Debouncers 
Features 

■ Replaces SN54279/74279 

■ Eliminates push-button noise 

■ Allows clocked devices to be operated from switches 

■ Maximum power dissipation 250 mW 

■ Bus-line connectable 

■ TRI-STATE outputs 

■ Typical propagation delay 18 ns 


Connection Diagram 

TRISTATE 

Vcc 02 01 q D ENABLE C2 Cl Qc 



Truth Table 


A1 

A2 

Tri-State 

Enable 

Strobe 

°A(t) 

X 

X 

H 

X 

Hi-Z 

X 

X 

L 

L 

O 

> 

T 

L 

L 

L 

“L 

Indeterminate 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

QA(t) 


Logic Diagram 



I I I QC O) 

4. 4 | 0 D (13) 


TOOTHER 

LATCHES 
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^ Additional Devices DM75/DM8544 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75 

DM85 

Units 

44 

44 



Min 

Typ (i) 

Max 

Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




-2.0 



-5.2 

mA 

VOH 

High Level Output Voltage 

VCC =Min, V|H = 2 V 

V|L = 0.8 V, Ioh = Max 

2.4 



2.4 



V 

>OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min . V|H = 2 V 

V|i_ = 0.8 V, Iql - 16 mA 



0.4 



0.4 

V 

'OtOFF) 

Oil State (High Impedance 
State) Output Current 

Vcc = Max, 
V| H = 2 V 

V|(_ = 0.8 V 

Vo = 0.4 V 



-40 



-40 

aA 

Vo = 2.4 V 



40 



40 

ll 

Input Current at Maximum 
Input Voltage 

Vcc = Max, Vjh = 5.5 V 



1 



1 

mA 

IlH 

High Level Input Current 

Vcc =Max, V 

| = 2.4 V 



40 



40 

aA 

IlL 

Low Level Input Current 

Vcc =Max, 

V| = 0.4 V 

Strobe/Enable 



-1.6 



-1.6 

mA 

Data 



-2.5 



-2.5 

'OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-18 

-30 

-55 

-18 

-30 

-55 

mA 

Icc 

Supply Current 

Vcc = Max 



50 



50 

mA 


Note 1: All typical values are at Vcc = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v cc = 5 v, t a = 25 °c. 




From 

(Input) 

To 

(Output) 



DM75/85 



Parameter 


Conditions 

44 

Units 







Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 




20 

36 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Output 




17 

30 

ns 

tZH 

Output Enable Time to 

High Level 

Enable 

Output 

C L 

- 50 pF, R|_ - 400 Q 


15 

25 

ns 

tZL 

Output Enable Time to 

Low Level 

Enable 

Output 




12 

24 

ns 

•HZ 

Output Disable Time from 

High Level 

Enable 

Output 




5 

10 

ns 

>LZ 

Output Disable Time from 

Low Level 

Enable 

Output 

C L 

- 5 pF, R|_ - 400 S) 


10 

20 

ns 
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^ Additional Devices DM75/DM8546 

TRI-STATE® 8-Bit Universal I/O Shift Registers 


General Description 

These circuits are TRI-STATE, 8-bit, edge-triggered, univer¬ 
sal shift registers which are capable of operating in any of 
the following modes: shift left, shift right, parallel load, or 
inhibit. Since the clock is edge-triggered, the control lines 
which determine the mode of operation are completely in¬ 
dependent of the logic level applied to the clock. Designed 
for bus-oriented systems, these circuits have their TRI¬ 
STATE inputs and outputs on the same pins. 


Features 

■ Positive-edge triggered clock 

■ "Do nothing" state without gating the clock 

■ Both parallel and serial data lines are TRI-STATE 

■ High impedance state does not impede shift mode with 
parallel outputs 


Connection Diagram 

Vcc C2 RSI/LSO 1/0 1 1/0 2 1/0 3 1/0 4 OD 



7546 (J,W); 8546 (N) 


Logic Diagram 
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DM75/DM8546 


m Additional Devices 
Truth Table 


OD 

Cl 

C2 

Mode of 
Operation 

State of 

Parallel I/O 

State of 

Serial I/O 

RSI/LSO 

LSI/RSO 

L 

H 

H 

Inhibit 

Qout 

Hi-Z* 

Hi-Z* 

H 

H 

H 

Inhibit 

Hi-2' 

Hi-Z* 

Hi-Z* 

X 

H 

L 

Parallel Load 

Data In 

Hi-Z* 

Hi-Z* 

L 

L 

H 

Right Shift 

Qout 

Data In 

Qout 8 

H 

L 

H 

Right Shift 

Hi-Z * 

Data In 

Qout 8 

L 

L 

L 

Left Shift 

Qout 

Qout i 

Data In 

H 

L 

L 

Left Shift 

Hi-Z* 

Qout i 

Data In 


OD = Output Disable (Cl. C2 = Mode Controls) 

Both Input and Output of the I/O pin are in the high impedance state. 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75 

DM85 

Units 

46 

46 



Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




-2.0 



-5.2 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = Max 

2.4 



2.4 



V 

>OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iql = 16 mA 



0.4 



0.4 

V 

lO(OFF) 

Off State (High Impedance 
State) Output Current 

Vcc = Max, V|H = 2 V 

V| L = 0.8 V 

Vo = 0.4 V 



-40 



-40 

pA 

Vq = 2.4 V 



40 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 

C2 Input 



80 



80 

M 

Others 



40 



40 

l|L 

Low Level Input Current 

VCC = Max, V| = 0.4 V 

02 Input 



-3.2 



-3.2 

mA 

Others 



-1.6 



-1.6 

los 

Short Circuit Output Current 

Vcc = Max (2) 

-30 


-70 

-30 


-70 

mA 

'cc 

Supply Current 

Vcc = Max 


80 

115 


80 

125 

mA 


Note 1: All typical values are at Vqq = 5 V, T^ = 25°C. 

Note 2: Not more that one output should be shorted at a time. 
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^ Additional Devices DM75/DM8546 


Switching Characteristics v C c = 5 v, t a = 25°c 





DM75/85 



Parameter 

Conditions 

46 

Units 




Min 

Typ 

Max 


‘MAX 

Maximum Clock Frequency 


15 

22 


MHz 

IPLH 

Propagation Delay, Low-to-High 

From Clock to Output 



16 

24 

ns 

tpHL 

Propagation Delay, High-to-Low Level, 

From Clock to Output 



27 

40 

ns 

»ZH 

Propagation Delay From High Impedance State 
to High Logic Level (From Output Disable) 

Cl = so pF 

Ft|_ = 400 a 


22 

33 

ns 

tZH 

Propagation Delay From High Impedance State 
to High Logic Level (From Mode Control Cl /C2) 


13 

20 

ns 

tZL 

Propagation Delay From High Impedance State 
to Low Logic Level (From Output Disable) 



18 

27 

ns 

‘ZL 

Propagation Delay From High Impedance State 
to Low Logic Level (From Mode Control C1/C2) 



15 

23 

ns 

‘HZ 

Propagation Delay From High Logic Level to 

High Impedance State (From Output Disable) 



5 

8 

ns 

‘HZ 

Propagation Delay From High Logic Level to High 
Impedance State (From Mode Control C1/C2) 

Cl = 5 pF 


9 

14 

ns 

‘LZ 

Propagation Delay From Low Logic Level to 

High Impedance State (From Output Disable) 

RL = 400 S) 


16 

24 

ns 

‘LZ 

Propagation Delay From Low Logic Level to High 
Impedance State (From Mode Control Cl /C2) 



17 

26 

ns 
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53 Additional Devices 



DM75/DM8546 

Switching Characteristics v C c = 5 v, t a = 25°c 




DM75/85 



Parameter 

Conditions 

46 

Units 




Min 

Typ 

Max 


'W(Clock) 

Clock Pulse Width 


18 

12 


ns 

'SETUP (HIGH) 

Serial Data 


38 

25 


ns 

'SETUP (HIGH) 

Parallel Data 


33 

22 


ns 

'SETUP (LOW) 

Serial Data 


21 

14 


ns 

'SETUP (LOW) 

Parallel Data 

Cl = 50 pF 

Rl = 400 Q 

18 

12 


ns 

'HOLD (HIGH) 

Serial Data 

0 

-11 


ns 

'HOLD (HIGH) 

Parallel Data 

0 

-11 


ns 

'HOLD (LOW) 

Serial Data 


0 

-22 


ns 

'HOLD (LOW) 

Parallel Data 


0 

-21 


ns 

SETUP AND HOLD TIMES BETWEEN CHANGES IN MODE CONTROL AND CLOCKING 


'SETUP 

Parallel Load to Right Shift 


32 

21 


ns 

'SETUP 

Parallel Load to Left Shift 


40 

27 


ns 

'SETUP 

Right Shift to Parallel Load 


60 

40 


ns 

'SETUP 

Left Shift to Parallel Load 


53 

35 


ns 

'SETUP 

Right Shift to Left Shift 


33 

21 


ns 

'SETUP 

Left Shift to Right Shift 


56 

37 


ns 

'SETUP 

Inhibit to Right Shift 


57 

38 


ns 

'SETUP 

Inhibit to Left Shift 


65 

43 


ns 

'SETUP 

Right Shift to Inhibit 

Cl = 50 pF 

Rl = 400 a 

50 

33 


ns 

'SETUP 

Left Shift to Inhibit 

50 

32 


ns 

'HOLD 

Parallel Load to Right Shift 

9 

6 


ns 

'HOLD 

Parallel Load to Left Shift 


6 

4 


ns 

'HOLD 

Right Shift to Parallel Load 


0 

-13 


ns 

'HOLD 

Left Shift to Parallel Load 


0 

-46 


ns 

'HOLD 

Right Shift to Left Shift 


0 

-10 


ns 

'HOLD 

Left Shift to Right Shift 


0 

-23 


ns 

'HOLD 

Inhibit to Right Shift 


0 

-18 


ns 

'HOLD 

Inhibit to Left Shift 


0 

-16 


ns 

'HOLD 

Right Shift to Inhibit 


0 

-12 


ns 

'HOLD 

Left Shift to Inhibit 


0 

-29 


ns 





Additional Devices 
Typical Applications 


Cascading Devices 

TO COMMON BUS 


DM75/DM8546 


1/0 8 I/O 1 ' 


1/0 8 1/0 1 ' 



Serial Data Transfer to a First In-First Out Storage Medium 


TO COMMON BUS 


TRI-STATE BUS OF R q. /. c 0 
FIRST IN-FIRST OUT « ♦ - -» 
STORAGE MEDIUM 


LSI/RSO OTHER RSI/LSO 
* ► * "DEVICES* ‘ ‘ ‘ < * 


TRI-STATE BUFFER (7093/94) 


DISABLE THIS OUTPUT 
WHEN RECEIVING DATA 
FROM STORAGE MEDIUM 


SERIAL DATA 
I/O CONTROL 
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HI Additional Devices 


General Description 

These four-bit registers contain D-type flip-flops with 
totem-pole TRI-STATE outputs, capable of driving highly 
capacitive or low-impedance loads. The high-impedance 
state and increased high-logic-level drive provide these 
flip-flops with the capability of driving the bus lines in a bus- 
organized system without need for interface or pull-up 
components. 

Gated enable inputs are provided for controlling the entry of 
data into the flip-flops. When both data-enable inputs are 
low, data at the D inputs are loaded into their respective 
flip-flops on the next positive transition of the buffered 
clock input. Gate output control inputs are also provided. 
When both are low, the normal logic states of the four out¬ 
puts are available for driving the loads or bus lines. The 
outputs are disabled independently from the level of the 
clock by a high logic level at either output control input. The 
outputs then present a high impedance and neither load nor 
drive the bus lines. Detailed operation is given in the truth 
table. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con¬ 


Connection Diagram 


DATA ENABLE 

DATA INPUTS INPUTS 



OUTPUT OUTPUTS 

CONTROL 


7551 (J,W) 8551 (N) 

75L51 (J,W) 85L51 (N) 


DM75/DM8551, L51 
TRI-STATE® 4-Bit D Type Registers 


trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 

Features 

■ TRI-STATE outputs interface directly with system bus 
a Gated output control lines for enabling or disabling the 

outputs 

■ Fully independent clock eliminates restrictions for oper¬ 
ating in one of two modes: 

Parallel load 
Do nothing (hold) 

a For application as bus buffer registers 

Typi «! Typical 

Type Propagation Ff 

Delay 

7551/8551 18 ns 30 MHz 

75L51/85L51 59 ns 15 MHz 


Typical 
Power 
Dissipation 
250 mW 
27.5 mW 


Truth Table 


Inputs 

Output 

0 

Clear 

Clock 

Data 

Enable 

Data 

D 

G1 

G2 

H 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

Qo 

L 

t 

H 

X 

X 

Qo 

L 

t 

X 

H 

X 

Qo 

L 

1 

L 

L 

L 

L 

L 

1 

L 

L 

H 

H 


When either M or N (or both) is (are) high the output is disabled to the high- 
impedance state; however, sequential operation of the (lip-flops is not 
affected. 


H = high level (steady state) 

L = low level (steady state) 

f = low-to-high level transition 

X = don't care (any input including transitions) 

Q 0 = the level of Q before the indicated steady state input conditions were 
established 
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S3 Additional Devices _ DM75/DM85 51, L51 

Logic Diagram 
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Additional Devices_ DM75/DM8551, L51 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75/85 

DM75/85 

Units 

51 

L51 

Min 

Typ (1) 

Max 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



N/A 

V 

'OH 

High Level Output Current 


DM75 



-2.0 



-1.0 

mA 

DM85 



-5.2 



-1.0 

VOH 

High Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|L = Max, IqH = Max 

2.4 



2.4 



V 

lOL 

Low Level Output Current 


DM75 



16 



2.0 

mA 

DM85 



16 



3.6 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 
V|L = Max, Iql = Max 

DM75 



0.4 


0.15 

0.3 

V 

DM85 



0.4 


0.2 

0.4 

lO(OFF) 

Off State (High Impedance 
State) Output Current 

Vcc = Max 
V|L = 2 V 

V|L = Max 

Vo = 0.3 V 






-40 

„A 

Vo = 0.4 V 



-40 




Vo = 2.4 V 



40 



20 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 


0.01 

0.1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 


1 

10 

pA 

IlL 

Low Level Input Current 

VCC = Max 

V| = 0.3 V 






-0.18 

mA 

V| = 0.4 V 



-1.6 




ios 

Short Circuit Output Current 

VCC = Max (2) 

-30 


-70 

-3 

-8 

-15 

mA 

Icc 

Supply Current 

VCC = Max (3) 


50 

72 


5.5 

9 

mA 


Note 1: All typical values are at Vqc _ 5 t A ” 25 °C 
Note 2: Not more than one output should be shorted at a time. 

Note 3: l CC * measured with all outputs open; clear grounded following momentary connection to 4 5 V; N. G1. G2. and all data inputs grounded; 
at 4.5 V. 


and the clock input and M 
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Additional Devices _DM75/DM8551, L51 


Switching Characteristics v C c = 5 v, t a = 2 5 °c 


Parameter 

From 

To 

Conditions 

DM75/85 

DM75/85 




51 

L51 

Units 



Both 

Std. 

Low Power 

Min 

Typ 

Max 

Min 




'max 

Maximum Clock Frequency 




RL = 400 ft 

R L = 4 kit 

25 

30 


6 

15 



'PHL 

Propagation Delay Time. 
High-to-Low Level Output 

Clear 

Output 


18 

27 


72 

110 

ns 

'PLH 

Propagation Delay Time. 
Low-to-High Level Output 

Clock 

Output 

C L = 50 pF 


16 

25 


39 

70 

ns 

'PHL 

Propagation Delay Time. 
High-to-Low Level Output 

Clock 

Output 


20 

28 


77 

120 

ns 

*ZH 

Output Enable Time to 

High Level 

Enable 

Output 

7 

16 

30 


28 

55 

ns 

*ZL 

Output Enable Time to 

Low Level 

Enable 

Output 

7 

21 

30 


35 

60 

ns 

'HZ 

Output Disable Time from 
High Level 

Enable 

Output 

C L = 5 pF 

3 

5 

14 


18 

50 

ns 

'LZ 

Output Disable Time from 
Low Level 

Enable 

Output 

3 

1 1 

20 


32 

75 

ns 

'w 

Width of Cl 
Clear Pulse 

3ck or 


20 



100 



ns 

'SETUP 

Setup Time 

Data Enable 


17 



45 



ns 

Data 


10 



30 



Clear 

Inactive State 


10 



30 



'HOLD 

Hold Time 

Data Enable 


2 



0 



ns 

Data 


10 



10 
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m Additional Devices 


DM75/DM8552, L52, 54, L54 
TRI-STATE® Synchronous Counters/Latches 




S3 Additional Devices _DM75/DM8552, L52, 54, L54 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75/85 

DM75/85 


52, 54 

L52, L54 

Units 



Min 

Typ (1 

Max 

Min 

Typ (1 

Max 


VlH 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



N/A 

V 

'OH 

High Level Output Current 


DM75 



-2.0 



-1.0 

mA 



DM85 



-5.2 



-1.0 

VOH 

High Level 

Output 

Voltage 

Terminal 

Count 

Vcc = Min, V|(-| = 2 V 
V|L = Max 

lOH = 0.2 mA 




2.4 

2.8 



lOH = 0.4 mA 

2.4 

3.3 





V 

Others 

lOH = Max 

2.4 

3.3 


2.4 

2.7 


lOL 

Low Level Output Current 


DM75 



16 



2.0 

mA 

DM85 



16 



3.6 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 
V|l = Max, Iol = Max 

DM75 


0.2 

0.4 


0.15 

0.3 

V 

DM85 


0.2 

0.4 


0.2 

0.4 

'O(OFF) 

Off State (High Impedance 
State) Output Current 

Vcc = Max, V|H = 2 V 
V|[_ = Max 

V 0 = 0.3 V 






-40 

M 

Vo = 0.4 V 



-40 




Vo = 2.4 V 



40 



20 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max 

V| = 5.5 V 

CET Input 



2 


0.02 

0.2 

mA 

Others 



1 


0.01 

0.1 

l|H 

High Level Input Current 

Vcc “ Max 

V| = 2,4 V 

CET Input 



80 


2 

20 

M 

Others 



40 


1 

10 

l|L 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V (Std.) 

CET Input 


-2.0 

-3.2 


-0.24 

-0.36 

mA 

V| = 0,3 V (75L/85L) 

Others 


-1.0 

-1.6 


-0.12 

-0.18 

los 

Short Circuit Output Current 


TC Output 

-20 


-55 

-3 

-8 

-15 

mA 

"" 

Others 

-30 


-70 

-3 

-8 

-15 

Icc 

Supply Current 

Vcc = Max 


66 

106 


7.6 

13 

mA 

Note 1: All typical values are at V cc = 5 V, Ta = 25°C. 







Note 2: Not more than one output should be shorted at a time, and lor DM7554/8554 duration ot short circuit should not exceed one second. 

Switching Characteristics v C c= 5 v, t a = 25 °c 


Parameter 

From 

To 

Conditions 

DM75/85 

DM75/85 




52, 54 

L52, L54 

Units 



Both 

Std. 

Low Power 

Min 

Typ 

Max 

Min 

Typ 

Max 


'MAX 

Maximum Clock Frequency 



Cl = 50 pF 

RL = 400 12 

RL = 4 kS2 

15 

23 


6 

11 


MHz 

IPLH 

Propagation Delay Time. 
Low-to-High Level Output 

Clock 

Output 

t 

34 

70 


115 

220 

ns 

tPHL 

Propagation Delay Time. 
High-to-Low-Level Output 

Clock 

Output 


23 

45 


75 

150 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Transfer 

Enable 

Output 


26 

50 


90 

160 

ns 

•PHL 

Propagation Delay Time. 
High-to-Low Level Output 

Transfer 

Enable 

Output 


26 

50 


90 

160 

ns 

«ZH 

Output Enable Time to 

High Level 

Output 

Disable 

Output 


21 

45 


75 

150 

ns 

«ZL 

Output Enable Time to 

Low Level 

Output 

Disable 

Output 


25 

50 


90 

150 

ns 

•HZ 

Output Disable Time 
from High Level 

Output 

Disable 

Output 

Cl = 5 pF 


3 

8 


8 

15 

ns 

«LZ 

Output Disable Time 
from Low Level 

Output 

Disable 

Output 



17 

40 


57 

105 

ns 
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m Additional Devices 
Mode of Operation 

When the Transfer Enable (TE) is at a logical 1 level, the 
data transfer paths between the counter outputs and the 
output buffer gates are maintained. When the Transfer En¬ 
able is at a logical "0" level, the data transfer paths are 
inhibited, and the state of the output buffer gates are 
locked in by the latches. The counter and Terminal Count 
(TC) output remain operable during this time. 

Asynchronous Clear resets the counter to 0000. 

Asynchronous Preset sets the counter to 1111. The 1111 
state may be used in the 52 for blanking out leading zeroes 
in visual displays. The next clock pulse will advance the 52 
to 0001 which denotes the first count of the blanked zero. 
The next clock pulse will advance the 54 to 0000. 

The Terminal Count (TC) output is active high when the 
counters are at terminal count and the CET is high. The Ter¬ 
minal Count logic equations are: 

(52) TC = CET • A ■ B ■ C • D 
(54) TC = CET ■ A • B ■ C ■ D 

The following logic levels control the device: 

■ The counters change state on the positive-going transi¬ 
tion of the clock. 


DM7552/DM8552 
DM75L52/DM85L52 
DECADE COUNT SEQUENCE 





Outputs 



Count 

A 

B 

C 

D 

TC 

0 

L 

L 

L 

L 

L 

1 

H 

L 

L 

L 

L 

2 

L 

H 

L 

L 

L 

3 

H 

H 

L 

L 

L 

4 

L 

L 

H 

L 

L 

5 

H 

L 

H 

L 

L 

6 

L 

H 

H 

L 

L 

7 

H 

H 

H 

L 

L 

8 

L 

L 

L 

H 

L 

9 

H 

L 

L 

H 

H 

• ‘If Preset 
Applied 

Next 

H 

H 

H 

H 

L 

Count 

H 

L 

L 

L 

L 


■ -The 111 slate may be used in conjunction with certain decoder/drivers 
(DM7446A. 7447A. 7448) for blanking leading zeroes. 


DM75/DM8552, L52, 54, L54 


■ Clearing or presetting is enabled by taking the respec¬ 
tive input to a logical “I" level. 

■ To enable the count mode both CET and CEP inputs must 
be at a logical “1” level. 

■ To latch the outputs the Transfer Enable (TE) input must 
be taken to the logical “0" level. 

■ To place the TRI-STATE outputs into the "third-state," ei¬ 
ther of the Output Disable (OD) inputs must be taken to 
the logical "1" level. 

The clock input must be high during the high to low transi¬ 
tion of CEP and/or CET for correct logic operation. The 
CEP and CET inputs may be used in a high speed look 
ahead technique. 

Counter stages can be cascaded to provide multiple stage 
BCD or Binary synchronous counting by using the 52 or the 
54 respectively. With a Terminal Count (TC) fan out of ten, 
eleven stages are able to operate at the maximum fre¬ 
quency equivalent to a two stage counter. 

The characters displayed can be held with a low level on 
the TE input while the counters can continue counting. The 
n display can be updated at any time by applying a positive 
pulse to the TE input. 


DM7554/DM8554 
DM75L54/DM85L54 
BINARY COUNT SEQUENCE 



Outputs 

Count 

A 

B 

C 

D 

TC 

0 

L 

L 

L 

L 

L 

1 

H 

L 

L 

L 

L 

2 

L 

H 

L 

L 

L 

3 

H 

H 

L 

L 

L 

4 

L 

L 

H 

L 

L 

5 

H 

L 

H 

L 

L 

6 

L 

H 

H 

L 

L 

7 

H 

H 

H 

L 

L 

8 

L 

L 

L 

H 

L 

9 

H 

L 

L 

H 

L 

10 

L 

H 

L 

H 

L 

11 

H 

H 

L 

H 

L 

12 

L 

L 

H 

H 

L 

13 

H 

L 

H 

H 

L 

14 

L 

H 

H 

H 

L 

15 

H 

H 

H 

H 

H 
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DM75/DM8553 


m Additional Devices 

TRI-STATE® 8-Bit Latches 


General Description 

By utilizing TRI-STATE circuitry on the outputs, the inputs 
and outputs can be accessed on the same pins, and these 
circuits provide eight separate R-S latches in the popular 
16-pin package. While in the high-impedance state, the in¬ 
puts and outputs are disabled and no information can be 
entered. When both WRITE inputs are brought to a low logic 
level, the outputs are disabled and new information may be 
entered at the inputs. When a low logic level is applie d to 
both READ inputs, and a high logic level to both WRITE in¬ 


puts, the inputs are rendered inactive and data may be read 
from the outputs 

Features 

■ TRI-STATE I/O pins 

■ 8 latches in popular 16-pin package 

■ Typical propagation delay—22 ns 


Connection Diagram 


DATA INPUTS/OUTPUTS 



7553 (J,W); 8553 (N) 


Truth Table 


Clear 

Enable 

Read' 

Write" 

Operation 

State of Bus 

H 

L 

L 

H 

Enter L 

L 

H 

L 

L 

L 

Enter L 

Hi-Z 

L 

X 

H 

H 

Do Nothing 

Hi-Z 

L 

H 

X 

X 

Do Nothing 

Hi-Z 

L 

L 

X 

L 

Write 

H or L * * * 

L 

L 

L 

H 

Read 

H or L * * * 


’Both Read Inputs 

• * Both Write Inputs 

* ‘Depends on State of Latch 


Logic Diagram 
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S3 Additional Devices DM75/DM8553 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75 

DM85 


53 

53 

Units 



Min 

Typ (1) 

Max 

Min 

Typ (i) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



-1.5 

V 

•OH 

High Level Output Current 




-2.0 



-5.2 

mA 

VOH 

High Level Output Voltage 

VCC = Min, V|H = 2 V 

V|(_ = 0.8 V, Ion = Max 

2.4 



2.4 



V 

•OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V| L = 0.8 V, Iql = 16 mA 



0.4 



0.4 

V 

•O(OFF) 

Off State (High Impedance 
State) Output Current 

Vcc = Max, V|H = 2 V 
V|i_ = 0.8 V 

Vo = 0.4 V 



-40 



-40 

M 

Vq = 2.4 V 



40 



40 

•l 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



i 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 



40 

pA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-1.6 

mA 

•OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-28 


-70 

-28 


-70 

mA 

•cc 

Supply Current 

Vcc = Max 


66 

93 


66 

93 

mA 


Note 1: All lypical values are at Vqq = 5 V. = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25 °c 


Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM75/85 

53 

Units 



Min 

Typ 

Max 


•PHL 

Propagation Delay Time, 
High-to-Low-Level Output 

Clear 

Output 

Cl = 50 pF, Rl = 400 S) 


21 

32 

ns 

'ZH 

Output Enable Time to 

High Level 

Enable 

Output 


22 

33 

ns 

•ZL 

Output Enable Time to 

Low Level 

Enable 

Output 


25 

38 

ns 

•HZ 

Output Disable Time from 

High Level 

Enable 

Output 

Cl = 5 pF, R L = 400 n 


7 

12 

ns 

•LZ 


Enable 

Output 

Output Disable 
Low Level 

Time from 


20 

30 

ns 

•w 

Minimum Pulse 
Width 

Clear 

Write 


15 

10 


ns 

40 

28 


•setup 

Minimum Data 
Setup Time 

High Level 



20 

14 


ns 

Low Level 


36 

26 


•hold 

Minimum Data 

High Level 


-15 

-26 


ns 


Low Level 


-8 

-14 
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Additional Devices 


DM75/DM8555, 56 
TRI-STATE® Programmable Decade/Binary Counters 


General Description 


Features 


These circuits are synchronous, edge-sensitive, fully- 
programmable 4-bit counters. The counters feature both 
conventional totem-pole and TRI-STATE outputs; such that 
when the outputs are in the high-impedance mode, they can 
be used to enter data from the bus lines. In addition, the 
clear input operates completely independent of all other in¬ 
puts. During the programming operation, data is loaded into 
the flip-flops on the positive-going edge of the clock pulse. 
To facilitate cascading of these counters, the MAX COUNT 
output can be tied directly into the count enable input of the 
next counter. 


a DM7555/8555—Decade counter 

■ DM7556/8556—Binary counter 

■ Typical clock frequency 
a TRI-STATE outputs 

■ Fully independent clear 

■ Synchronous loading 

■ Cascading circuitry provided internally 


35 MHz 


Connection Diagram 

MAX 

Vcc COUNT l/Oo I/Oc OD I/Ob I/Oa CLOCK 



Truth Table 


Control Inputs 

I/O Ports 

Active Outputs 







l/0 B 

l/Oc 

l/0 D 

Qa 

Qb 

Qc 

Qd 

LOAD 

CE 

CLK 

OD 

Reset 

l/0 A 

H 

X 

X 

L 

H 

L 

L 

L 

L 

L 

l 

L 

L 

H 

X 

X 

H 

H 

Z 

z 

z 

z 

L 

L 

L 

L 

H 

X 

L 

L 

L 

Qao 

Qbo 

Qco 

Qdo 

Qao 

Qbo 

Qco 

Qdo 

H 

X 

L 

H 

L 

z 

z 

z 

z 

Qao 

Qbo 

Qco 

Qdo 

L 

H 

1 

f 

L 

L 

a 

b 

C 

d 

a 

b 

c 

d 

H 

L 

L 

L 


COUNT 



COUNT 


H 

L 

t 

H 

L 

z 

Z 

z 

z 


COUNT 



The I/O pins are used as inputs when Ihey are TRI-STATED, and the LOAD inpul is Low. They are outputs and active when LOAD 
input is High and OD is Low. 

H = High Level (Steady State) 

L = Low Level (Steady State) 

X = Don’t Care including transitions 

a, b, c, d = The level of the steady state input at inputs A. B, C, D respectively 

q ao , Q bo . Q co . Qqq = The level of °A- °B- Q C- °D 'epectively. before the indicated steady state input conditions were 
established. 
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S3 Additional Devices _ DM75/DM8555, 56 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise' noted) 


Parameter 

Conditions 

DM75/85 


55 

56 

Units 



Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 


DM75 



-2.0 



-2.0 

mA 

DM85 



-5.2 



-5.2 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = Max 

2.4 



2.4 



V 

'OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iql = 16 mA 

0.4 



0.4 



V 

lO(OFF) 

Off State (High Impedance 
State) Output Current 

Vcc = Max 
V|H = 2 V 

V|(_ = Max 

Vq = 0.4 V 



-40 



-40 

nA 

Vq = 2.4 V 



40 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 



i 

mA 

IlH 

High Level Input Current 

VCC = Max, V| = 2.4 V 



40 



40 

PA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 



-1.6 

mA 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

-25 


-70 

-25 


-70 

mA 

icc 

Supply Current 

Vcc = Max 

80 

110 


75 

100 

mA 


Note 1: All typical values are at Vqq = 5 V, T a = 25°C. 

Note 2: Not more than one output should be shorted at a time. 
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Additional Devices DM75/DM8555, 56 

Switching Characteristics v cc = 5 v, t a = 25°c. 



Parameter 

From 

To 


DM75/8555, 56 

Units 

Conditions 

Min 

Typ 

Max 

(MAX 

Maximum Clock Frequency 




25 

35 


MHz 



15 

22 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 

Output 

Cl = 50 pF, RL = 400 S! 


34 

44 

ns 


23 

33 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Max Count 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 

Max Count 



23 

33 

ns 


30 

44 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Reset 

Output 


13 

20 

ns 

tZH 

Output Enable Time to High Level 

OD 

Output 


14 

20 

ns 

tZL 

Output Enable Time to Low Level 

OD 

Output 

'HZ 

Output Disable Time from 

High Level 

OD 

Output 

CL = 5 pF, Rl = 400 St 


6 

12 

ns 


12 

20 

ns 

1LZ 

Output Disable Time from 

Low Level 

OD 

Output 

tw 

Minimum 

Pulse Width 

Clock 


25 



ns 

Clear 

20 



Load 

30 



*CE 

Count Enable 
Time 

Setup 

30 



ns 

Hold 

-30 



tSETUP(l) 

Setup Time— 
High Logic 
Level 

Data 

25 



ns 

Load 



30 



tHOLD(l) 

Hold Time- 
High Logic 
Level 

Data 


5 




Load 

-10 




'SETUP(O) 

Setup Time— 
Low Logic 
Level 

Data 


30 




Load 


25 




tHOLD(O) 

Hold Time- 
Low Logic 
Level 

Data 


5 




Load 

-10 
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Logic Diagrams 


I - 










Logic Diagrams (Continued) 




a Additional Devices __ DM75/DM8555, 5 6 

Timing Diagrams 


55 Typical Clear, Preset, Count, Inhibit Sequence 


RESET 

LOAD 



OUTPUT 

DISABLE 

COUNT 



■ /0 < c )_J_| |_(■ 

I/O <■>)_1_J |_j 



Q(C)_]_[ 



MAX- r 

COUNT_| 




CLEAR 

LOAD 

COUNT 

DISABLE 

COUNTER 

COUNT 



I/O USED 


- 

DISABLE _ 




INPUTS 


OUTPUTS p* 




Sequence 

(1) Clear to zero. 

(2) Load BCD live. 

(3) Count six, seven, eight, nine, zero, one, two, three, lour. 

(4) Disable TRI-STATE outputs. 

(5) Disable counter. 

(6) Count to six. 
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Additional Devices 


Timing Diagrams (Continued) 

56 Typical Clear, Preset, Count, Inhibit Sequence 


DM75/DM8555, 56 


RESET 

LOAD 


OUTPUT 

DISABLE 

COUNT 

DISABLE 

CLOCK 

I/O (A) 

I/O (B) 

I/O (C) 

I/O (D) 





n 



Q (D) 


"'l 1— 


—1 1 

1_ 

-1 

1 

-1_ 


1 




-1 



_ 

DISABLE 

| CLEAR | 

LOAD i 


COUNT 

| COUNTER | COUNT . 




I DISABLE 1 

1 1 

1 



OUTPUTS 


I/O USED 





AS INPUTS 






Sequence 

(1) Clear to zero. 

(2) Load binary live 

(3) Count six. seven, eight, nine, ten. eleven, twelve, thirteen, tourteen. lifteen, 
zero. 

(4) Disable TRI-STATE outputs. 

(5) Disable counter. 

(6) Count to one. 
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Additional Devices 


DM75/DM8560, L60, 63, L63 


Synchronous 4-Bit Up/Down Decade/Binary Counters 


General Description 

These circuits are synchronous up/down counters; the 60 
and L60 circuits are BCD counters and the 63 and L63 are 
4-bit binary counters. Synchronous operation is provided by 
having all flip-flops clocked simultaneously, so that the out¬ 
puts change together when so instructed by the steering 
logic. This mode of operation eliminates the output counting 
spikes normally associated with asynchronous (ripple- 
clock) counters. 

The outputs of the four master-slave flip-flops are triggered 
by a low-to-high level transition of either count (clock) in¬ 
put. The direction of counting is determined by which count 
input is pulsed, while the other count input is held high. 

All four counters are fully programmable; that is, each out¬ 
put may be preset to either level by entering the desired 
data at the inputs while the load input is low. The output will 
change independently of the count pulses. This feature al¬ 
lows the counters to be used as modulo-N dividers by sim¬ 
ply modifying the count length with the preset inputs. 


A clear input has been provided which, when taken to a high 
level, forces all outputs to the low level; independent of the 
count and load inputs. The clear, count, and load inputs are 
buffered to lower the drive requirements of clock drivers, 
etc., required for long words. 


Features 


Fully independent clear input 
Synchronous operation 
Cascading circuitry provided internally 
Individual preset for each flip-flop 


Type 

60, 63 
L60, L63 


Typical Count 
Frequency 

25 MHz 
12 MHz 


Typical 

Power 

Dissipation 

325 mW 
40 mW 


Connection Diagram 


V CC 


DATA DATA DATA 

A CLEAR BORROW CARRY LOAD C D 



DOWN UP 


7560 (J,W) 
75L60 (J.W) 
7563 (J,W) 
75L63 (J,W) 


8560 (N) 
85L60 (N) 
8563 (N) 
85L63 (N) 
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S3 Additional Devices _ DM75/DM8560, L60, 63, L63 


Electrical Characteristics Over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75/85 

DM75/85 

Units 

60, 63 

L60, L63 

Min 

Typ(i) 

Max 

Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 



N/A 

V 

lOH 

High Level Output Current 




-400 



-200 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = Max, IQH = Max 

2.4 



2.4 



V 

lOL 

Low Level Output Current 


DM75 



16 



2.0 

mA 

DM85 



16 



3.6 

VOL 

Low Level Output Voltage 

Vcc = Min, V|h = 2 V 
V|L = Max, Iql = Max 

DM75 



0.4 


0.15 

0.3 

V 

DM85 



0.4 


0.2 

0.4 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| = 5.5 V 



1 



0.1 

mA 

'IH 

High Level Input Current 

VCC = Max, V| = 2.4 V 



40 


<1 

10 

pA 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.3 V 





-0.10 

-0.18 

mA 

V| = 0.4 V 



-1.6 




ios 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

DM75 

-20 


-55 

-3 

-9 

-15 

mA 

DM85 

-18 


-55 

-3 

-9 

-15 

Icc 

Supply Current 

Vcc = Max (3) 

DM75 


65 

89 


8 

13 

mA 

DM85 


65 

102 


8 

13 


Note 1: All typical values are at Vcc = 5 V, Ta = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5 V. 
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53 Additional Devices 





DM75/DM8560, L60, 

63, 

L63 

Switching Characteristics 

vcc = 

5 V, T A = 

25°C 






Parameter 

From 

Input 

To 

Output 

DM75/85 

DM75/85 

Units 

60, 63 

L60, L63 

Conditions 

Min 

Typ 

Max 

Conditions 

Min 

Typ 

Max 

f MAX 

Maximum Clock Frequency 


Cl = 15 pF 

rl = 400 a 

20 

25 



6 

12 


MHz 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Count 

up 

Carry 


17 

26 

Cl = 50 pF 

R L = 4 kS2 


30 

60 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


16 

24 


60 

120 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Count 

down 

Borrow 


16 

24 


30 

60 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


16 

24 


50 

100 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Either 

Count 

Q 


25 

38 


45 

90 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


31 

47 


75 

150 











tPLH 

Propagation Delay Time, 
Low-to-High-Level Output 

Load 

Q 



27 

40 


55 

110 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 


29 

40 


105 

200 

ns 

tPHL 

Propagation Delay Time, 

Clear 

Q 



22 

35 



95 

190 

ns 


High-to-Low Level Output 












•w 

Width of Any Input Pulse 




25 




70 



ns 

•SETUP 

Data Setup Time 




20 




30 



ns 

•hold 

Data Hold Time 




0 




0 


| ns 
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%k 8 Additional Devices 
Logic Diagrams 


DATA _ 

INPUT A 

down (4) N n 

COUNT 

“■"Lrso- 

COUNT 


DATA (1) 
INPUT B 


DATA < 10 ) 
INPUT C 











S3 Additional Devices _ DM75/DM8560, L60, 63, L63 

Timing Diagrams 


60, L60 Decade Counters 
Typical Clear, Load and Count Sequences 



Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to BCD seven. 

(3) Count up to eight, nine, carry, zero, one, and two. 

(4) Count down to one, zero, borrow, nine, eight, and seven. 

Note A: Clear overrides load, data, and count inputs. 

Note B: When counting up. count down input must be high; when counting 
down, count-up input must be high. 
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DM75/DM8560, L60, 63, L63 


>unters 

}unt Sequences 





Additional Devices 


DM75/DM8570, DM76/DM86L70 


8-Bit Serial In/Parallel Out Shift Registers 


General Description 

These 8-bit shift registers feature gated serial inputs and 
an asynchronous clear. A low logic level at either input in¬ 
hibits entry of the new data, and resets the first flip-flop fo 
the low level at the next clock pulse, thus providing com¬ 
plete control over incoming data. A high logic level on either 
input enables the other input, which will then determine the 
state of the first flip-flop. Data at the serial inputs may be 
changed while the clock is high or low, but only information 
meeting the setup requirements will be entered. Clocking 
occurs on the low-to-high level transition of the clock input. 
All inputs are diode-clamped to minimize transmission-line 
effects. 


Features 

■ Gated (enable/disable) serial inputs 

■ Fully buffered clock and serial inputs 

■ Asynchronous clear 


Type 

70 

L70 


Typical 

Clock Frequency 
36 MHz 
14 MHz 


Typical 

Power Dissipation 
185 mW 
30 mW 


Connection Diagrams 



SERIAL INPUTS OUTPUTS 

7570 (J,W); 8570 (N) 

Truth Table 


Inputs 

Outputs 

Clear 

Clock 

A 

B 

Qa 

Qb 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo - ■ ■ 

Qho 

H 

t 

H 

H 

H 

^An 

QGn 

H 

t 

L 

X 

L 

^An 

QGn 

H 

t 

X 

L 

L 

^An 

QGn 


76L70/86L70(W) 


H = High Level (steady state) 

L = Low Level (steady state) 

X = Don't Care (any input, including transitions) 
f = Transition from low to high level 

°A0- ^BO- q H 0 = The ,evel °* Qa- Qb- or Qh- respectively, before the indicat¬ 
ed steady state input conditions were established. 

^An* ^Gn = Th® ,evel of or Qq before the most recent f transition of the 
clock; indicates a one-bit shift. 
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Additional Devices DM75/DM8570, DM76/DM86L70 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75/85 

DM76/86 

Units 

70 

L70 

Min 

Typ(1) 

Max 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = — 12 mA 



-1.5 



N/A 

V 

'OH 

High Level Output Current 




-400 



-200 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = Max, Iqh = Max 

2.4 

3.2 


2.4 



V 

'OL 

Low Level Output Current 


DM75, 76L 



8 



2 

mA 

DM85, 86L 



8 



3.6 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = Max, Iol = Max 

DM75, 76L 


0.2 

0.4 



0.3 

V 

DM85, 86L 


0.2 

0.4 



0.4 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 

Clear 



1 



0.2 

mA 

Other 



1 



0.1 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 

Clear 



40 



20 

pA 

Other 



40 



10 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.3 V 
(DM76L, 86L) 
V| = 0.4 V 
(DM75, 85) 

Clear 



-1.6 



-0.36 

mA 

Other 



-1.6 



-0.18 

ios 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

DM75, 76L 

-10 


-27.5 

-3 

-9 

-15 

mA 

DM85, 86L 

-9 


-27.5 

" 3 

-9 

-15 

Ccc 

Supply Current 

Vcc = Max (3) 


37 

54 


6 

9 

mA 

Note 1: All typical values are at V^c = 5 V, = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Iqq is measured with outputs open, serial inputs grounded, the clock input at 2.4 V. and a momentary ground, then 4.5 V. applied to clear. 

Switching Characteristics v C c = 5 v, t a = 25°c 

Parameter 

Conditions 

DM75/85 

DM76/86 

Units 

70 

L70 

Min 

Typ 

Max 

Min 

Typ 

Max 

fMAX 

Maximum Clock Frequency 

R|_ = 800 fi (DM75, 85) 

R L = 4 kfi (DM76L, 86L) 

C[_ = 15 pF 

25 

36 


6 

14 


MHz 

•PHL 

•PLH 

Propagation Delay Time, 
High-to-Low Level Outputs 
From Clear Input 

Propagation Delay Time, 
Low-to-High Level Outputs 
From Clock Input 

Cl = 15 pF 


24 

36 




ns 

Cl = 50 pF 


28 

42 


75 

120 

Cl = 15 pF 

8 

17 

27 




ns 

Cl = 50 pF 

10 

20 

30 


50 

85 

'PHL 

Propagation Delay Time, 
High-to-Low Level Outputs 
From the Clock Input 

Cl = 15 pF 

10 

21 

32 




ns 

Cl = 50 pF 

10 

25 

37 


90 

135 

tw 

Width of Clock or Clear 
Input Pulse 


20 



60 

40 


ns 

'SETUP 

Data Setup Time 


15 



40 

20 


ns 

'HOLD 

Data Hold Time 


5 



20 

-5 


ns 
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Additional Devices 


Logic Diagram 


DM75/DM8570, DM76/DM86L70 


SERIAL A — 
INPUTS R J£i 



Timing Diagram 


Typical Clear, Shift, and Clear Sequences 
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a Additional Devices 


DM75/DM8590, DM76/DM86L90 
8-Bit Parallel In/Serial Out Shift Registers 


General Description 

These are 8-bit serial shift registers which shift the data in 
the direction of Qa toward Qh when clocked. Parallel-in ac¬ 
cess is made available by eight individual direct data in¬ 
puts, which are enabled by a low level at the shift/load 
input. These registers also feature gated clock inputs and 
complementary outputs from the eighth bit. 

Clocking is accomplished through a 2-input NOR gate, 
permitting one input to be used as a clock-inhibit function. 
Holding either of the clock inputs high inhibits clocking, and 
holding either clock input low with the load input high en¬ 
ables the other clock input. The clock-inhibit input should 
be changed to the high level only while the clock input is 
high. Parallel loading is inhibited as long as the load input is 
high. Data at the parallel inputs are loaded directly into the 


register on a high-to-low transition of the shift/load input, 
regardless of the logic levels on the clock, clock inhibit, or 
serial inputs. 

Features 

■ Complementary outputs 

■ Direct overriding load (data) inputs 

■ Gated clock inputs 

■ Parallel-to-serial data conversion 


Typical 

Frequency 

20 MHz 
14 MHz 


Typical 

Power Dissipation 

200 mW 
30 mW 


Connection Diagram 


clock parallel inputs ser|al OUTPUT 
V CC INHIBIT -D C B INPUT Oh 



SHIFT/ CLOCK E 
LOAD 


PARALLEL INPUTS 


H OUTPUT GND 

— Qh 


7590 (J,W) 
76L90 (J,W) 


8590 (N) 
86L90 (N) 


Truth Table 


Inputs 

Internal 

Shift/ 

Clock 

Clock 


Parallel 

Outputs 

Load 

Inhibit 


A.. H 

Qa 

Qb 

L 

X 

X 

X 

a. . .h 

a 

b 

H 

L 

L 

X 

X 

Qao 

Qbo 

H 

L 

» 

H 

X 

H 

QAn 

H 

L 

» 

L 

X 

L 

QAn 

H 

H 

t 

X 

X 

Qao 

Qbo 


H = High Level (steady state), L = Low Level (steady state) 

X = Don't Care (any input, including transitions) 
f = Transition from low-to-high level 

a h = The level of steady-state input at inputs A through H, respectively. 
q ao . Q bo . q H 0 = The level o( °A- q B- or °H- respectively, before the indicated 
steady-state input conditions were established. 

Q An , QQ n = The level of or Qq, respectively, before the most recent f transi¬ 
tion of the clock. 
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S3 Additional Devices DM75/DM8590, DM76/DM86L90 

Electrical Characteristics over recommended operating free-air temperature range (uni 

ess otherwise noted) 


Parameter 

Conditions 


DM75/85 

DM76/86 

Units 


90 

L90 


Min 

Typ (1) 

Max 

Min 

ryp (1) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

VlL 

Low Level Input Voltage 




0.8 



0.7 

V 

Vi 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



N/A 

V 


High Level Output Current 




-800 



-200 

pA 

VOH 

High Level Output Vdltage 

Vcg = Min, Vih = 2 V 

Vii = Max, IQH = Max 

2.4 



2.4 



V 

lOL 

Low Level Output Current 


DM75, DM76 



16 



2 

mA 

DM85, DM86 



16 



3.6 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H - 2 V 

V|L = Max, IqL = Max 

DM75, DM76 


0.2 

0.4 



0.3 

V 

DM85, DM86 


0.2 

0.4 



0.4 

l| 

Input Current at Maximum 

Vcc = Max, V, = 5,5 V 



1 



0.1 

mA 

l|H 

High Level 
Input Current 

Load Input 

Other Inputs 

Vcc = Max, V| = 2.4 V 



80 



30 

pA 



40 



10 

l|L 

Low Level 
Input Current 

Load Input 


V| = 0.3 V (DM76/86) 



-3.2 



-0.54 

mA 

Other Inputs 

Vcc = Max 

V| = 0.4 V (DM75/85) 



-1.6 



-0.18 

— 

ios 



VcC = Max (2) 

DM75, DM76 

-20 


-55 

-3 

-9 

-15 

mA 


DM85, DM86 

-18 


-55 

-3 

-9 

-15 


Supply Current 

VcC = Max (3) 


40 

63 



9.5 

mA 

Note 

Note 

Note 

with t 

1: All typical values are at Vcc = 5 V, T 
2: Not more than one output should be 

3: With the outputs open, clock inhibit an 
ie parallel inputs grounded. 

A = 25"C. 

1 shi^ load alTs V. aad a clock pulse applied to the clock inpal, l CC l« measured lirst with the parallel inputs at 4.5 V. then 
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S3 Additional Devices _DM75/DM8590, DM76/DM86L90 


Switching Characteristics 

Vcc = 

5 V, T A = 

25 °C 










Parameter 

From 

(Input) 

To 

(Output) 

DM75/85 

DM76/86 



90 

L90 

Units 




Conditions 

Min 

Typ 

Max 

Conditions 

Min 

Typ 

Max 


'MAX 

Maximum Clock Frequency 



14 

20 



6 

14 


MHz 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Any 



34 

50 



44 

88 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 




42 

60 



62 

124 

ns 

<PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 




26 

40 



35 

70 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


Cl = 15 pF 
RL = 400 n 


35 

50 



50 

100 

ns 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 


Qh 


25 

40 

Cl = 50 pF 
RL = 4 kfi 


33 

66 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 




36 

50 



56 

112 

ns 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

H 

Qh 



25 

40 



33 

66 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 



36 

50 



56 

112 

ns 

'W(CLOCK) 

Width of Clock Input Pulse 




35 

25 



100 




'W(LOAD) 

Width of Load Input Pulse 




35 

24 



100 




tSETUP 

Parallel Input Setup Time 




25 

10 



44 

22 



tSETUP 

Serial Input Setup Time 




40 

23 



44 

22 



'HOLD 

Hold Time at Any Input 




5 




10 



ns 


Timing Diagram 


Typical Shift, Load and Inhibit Sequences 


CLOCK 



CLOCK INHIBIT 

SERIAL INPUT L 






SHIFT/LOAD 

A 

_J~ 


B 

L 


C 

fT|_ 


D 

L 


DATA 

E 

iiT_ 


F 

L 


G | 



H _ j 






OUTPUT Qh 

OUTPUT Q H ] 


H |l|h|l|h|l|h| 

L 1 H I L 1 H 1 L fin L 1 

i 

|— INHIBIT 

-SERIAL SHIFT-- 


LOAD 
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m Additional Devices 
AC Test Circuit and Switching 


OUTPUT V C C 


FROM OUTPUT 
UNDER TEST 


: rl 


N * N N>f 


;c L 


DM75/DM8590, DM76/DM86L90 

Time Waveforms 



Note 1: The eight data inputs and the clock inhibit input are low. 

Results are monitored at output Qh at l n +7-, 

Note 2: The input pulse generators have the following characteristics: 
t r < 10 ns. t ( < 10 ns. PRR < 1 MHz. duty cycle < 50°.b. Z 0 UT ~ 50 il 



Note 1: The remaining six data inputs and the serial input are low. 

Note 2: Prior to test, high level data is loaded into H input. 

Note 3: The input pulse generators have the following characteristics: t r z= tons, l,£ 10 ns. PRR S 1 MHz, duly cycle zS 50%. Z 0U r = 501!. When testing f MAX . vary 
clock PRR. 
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a Additional Devices 


DM75/DM8599 


General Description 


TRI-STATE® 64-Bit Random Access Memories 


The DM7599/DM8599 is a fully decoded 64-bit RAM orga¬ 
nized as 16 4-bit words. The memory is addressed by ap¬ 
plying a binary number to the four address inputs. After 
addressing, information may be either written into or read 
from the memory. To write, both the memory enable and the 
write enable inputs must be in the logical “O'' state. Informa¬ 
tion applied to the four write inputs will then be written into 
the addressed location. Tg read information from the mem¬ 
ory the memory enable input must be in the logical "0” state 
and the write enable input in the logical "1" state. Informa¬ 
tion will be read as the complement of what was written into 
the memory. When the memory enable input is in the logical 
1 state, the outputs will go to the high-impedance state. 
This allows up to 128 memories to be connected to a com¬ 
mon bus line without the use of pull-up resistors. All memo¬ 


ries except one are gated into the high impedance state 
while the one selected memory exhibits the normal low im¬ 
pedance output characteristics of TTL. 


Features 

■ TRI-STATE outputs 

■ Same pin-out as DM5489/DM7489 

■ Organized as 16, 4-bit words 

■ Expandable to 2048, 4-bit words without additional 
resistors (DM8599 only) 

■ Typical access from chip enable 20 ns 

■ Typical access time 28 ns 


Connection Diagram 


Truth Table 



Memory 

Enable 

Write 

Enable 

Operation 

Outputs 

L 

L 

Write 

Hi-Z 

L 

H 

Read 

Complement of 




Data Stored in 

H 



Memory 

X 

Hold 

Hi-Z 


7599 (J); 8599 (N) 

Logic Diagram 
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S3 Additional Devices__ DM75/DM8599 


lectrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM75/85 

99 

Units 

Min 

Typ (1) 

Max 

V| H 

High Level Input Voltage 

VCC = Min 

2 



V 

V|L 

Low Level Input Voltage 

Vcc = Min 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

'OH 

High Level Output Current 


DM75 



-2.0 

mA 

DM85 



-5.2 

VOH 

High Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|[_ = 0.8 V, lOH = Max 



2.4 

V 

>OL 

Low Level Output Current 




12 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, IQL = 12 mA 



0.4 

V 

lO(OFF) 

Off State (High Impedance 
State) Output Current 

VCC = Max 

Vo = 0.4 V 



-40 

pA 

Vq = 2-4 V 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 

pA 

l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 

'OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-30 


-70 

mA 

'cc 

Supply Current 

Vcc = Max 


80 

120 

mA 


Note 1: All typical values are at Vqc - 5 V and - 25°C. 
Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v cc = 5 v, t a = 25°c 


Parameter 

From 

(Input) 

To 

(Output) 


DM75/85 

Units 

Conditions 

99 

Min 

Typ 

Max 

IPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Address 

Output 

Cl = 50 pF, Rl = 400 f! 


27 

45 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Address 

Output 


28 

45 

ns 


14 

20 

ns 

tZH 

Output Enable Time to 

High Level 

ME 

Output 


19 

30 

ns 

tZL 

Output Enable Time to 

Low Level 

ME 

Output 

•HZ 

Output Disable Time from 

High Level 

ME 

Output 

Cl = 5 pF, Rl = 400 Q 


12 

20 

ns 


21 

30 

ns 

ILZ 

Output Disable Time from 

Low Level 

ME 

Output 


tSETUP 

Setup Time 

Address 


0 

17 


ns 

ns 

Data 

0 

-15 


tHOLD 

Hold Time 

Address 



5 

-7 


ns 

ns 

Data 


0 

-14 


tWP 




40 

23 


ns 




42 

60 

ns 

tSR 

Sense Recovery Time 
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a'a Muumonai uevices 
Typical Performance Curves 

Delay From Address 
To Output 


DM75/DM8599 


1 

n— 

5.0 V 
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HL 
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-75 -50 -25 0 25 50 75 100 125 
TEMPERATURE (°C) 


Minimum Write Pulse 
Width 


aaan 


Delay From Enable To 
High Impedance State 
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-75 -50 -25 0 25 50 75 100 125 

TEMPERATURE ( 6 C) 

Logical “0" Output 
Voltage vs Sink 
Current 


IgSSi 


Delay From Enable To 
Low Impedance State 



-75 -50 -25 0 25 50 75 100 125 

TEMPERATURE (°C) 

Logical “1" Output 
Voltage vs Source 
Current 



-75-50-25 0 25 50 75 100 125 

TEMPERATURE (°C) 


0 5 10 15 20 25 30 35 

•OUT (mA) 


0 5 10 15 20 25 30 35 40 

'OUT (mA) 


Sense Recovery Time 
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-75-50 -25 0 25 50 75 100125 

TEMPERATURE (°C) 


Test Circuit 

Test Circuit For Delay Vs Load Capacitance 


I-1 

I 5.0V . 



Delay From Enable To 
Output vs Load 
Capacitance 


Mllllllll 

1111111111 

Mllllllll 

11111111 

fllllllll 

Mllllllll 

iiiiiiiil 


b m 

mini'■ if! 

llllillllMIII 


iiinii 

iiinii 

mini 

mini, 
main n 
[■mill 


■an 

mi 
mi 
■»u 
■ill 
MH 
9611 
SUM 


5 10 50 100 500 

C L (PF) 


Nole: In a typical application the output ol the TRI-STATE memories might be 
wired together and one would be switching to the low impedance slate at the 
same lime the circuit previously selected would be switching back into the high 
impedance state. The measurements ol delay versus load capacilance were 
made under conditions which simulate actual operaling condilions In an appli- 
cation. (See test circuit.) 
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m Additional Devices 
AC Test Circuit 


DM75/DM8599 



OUTPUT 

DM7599/ 

DM8599 

_ 

^C L i 


Switching Time Waveforms 


WRITE CYCLE 


I tsETUP p*— *WP *HOLD 


tLZ & *HZ 


tZL & l ZH 


MEMORY 

ENABLE 


ACTUAL “0" 
VOLTAGE 


ACTUAL “1" 
VOLTAGE 



MEMORY 

ENABLE 



Note: The pulse generator has the following characteristics: V - 3.0 V. t r 15 
ns ti = 5.0 ns. I = 500 kHz. duty cycle = 50%. Zqut = 50 V t = 13 v @ 










HH Additional Devices 


DM76/DM86L24 


General Description 


TRI-STATE® Magnitude Comparators with A almost equal 

Features 


These circuits are low power, 4-bit, magnitude comparators 
which provide both standard totem-pole TTL outputs as 
well as TRI-STATE outputs. A comparison of two, 4-bit 
words is performed, and the result indicated by the four out¬ 
puts. A > B, A < B, A = B, and A ~~ B. The A ~~ B output is 
unique with this device, and is enabled only when Word A is 
within one binary count of Word B. The comparison is ex¬ 
pandable to any number, without the need for external 
gates. The maximum speed method of cascading, and typi¬ 
cal comparison times are shown in Figures 1 and 2. 


■ TRI-STATE outputs 

i May be cascaded to compare words of greater length 
i Typical power dissipation 75 m yy 

1 Four separate outputs 
A = B 
A < B 
A > B 
A ~ B 

1 A almost equal to B (A ~ B) output permits look-ahead 
and anticipation of a match (A = B) 


Connection Diagram 


OUTPUTS 


OUTPUT ENABLES 
WORD A EO y- 

V CC A3 , *-- A~B A=B A<B A>B 


16 I 15 13 I 12 11 



10 9 


B3 


I 8 

GND 


WORD A 


WORD B 


76L24 (J,W); 86L24 (N) 


Truth Table 


(MSB) 


Comparing Inputs 


(LSB) 


A3 B3 


A2 B2 


A1 B1 


BO BO 


A3 > B3 

A2 > B2 

A1 > B1 

AO > BO 

A3 < B3 

A2 < B2 

A1 < B1 

AO < BO 

A3 = B3 

A2 > B2 

X 

X 

A3 = B3 

A2 < B2 

x 

Y 

A3 = B3 

A2 = B2 

A1 > B1 

A 

X 

A3 = B3 

A2 = B2 

A1 < B1 

X 

A3 = B3‘ 

A2 = B2 

A1 = B1 

AO > BO 

A3 = B3“ 

A2 = B2 

A1 = B1 

AO < BO 

A3 = B3 

A2 = B2 

A1 = B1 

AO = BO 


* Word A > Word B By I 
* * Word A < Word B By 1 
H = High Level. L = Low Level, X = Don't Care 


Logic Diagram 


WORD A 



Enable 

Inputs 


E01 E02 


Outputs 


L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

H 


A < B A = B A ~ B A > B 


L 

H 

L 

H 

L 

H 

L 

H 

L 

Hi-Z 

Hi-Z 


L 

L 

L 

L 

L 

L 

L 

L 

H 

Hi-Z 

Hi-Z 


H 

H 

L 

L 

L 

L 

H 

H 

L 

Hi-Z 

Hi-Z 


H 

L 

H 

L 

H 

L 

H 

L 

L 

Hi-Z 

Hi-Z 
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Additional Devices__ DM76/DM86L24 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 






DM76 

DM 86 



Parameter 

Conditions 

L24 

L24 

Units 




Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.7 



0.7 

V 

V, 

Input Clamp Voltage 

VCC = M' n . 'I = ~ 12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




- 1.0 



-1.0 

mA 

VOH 

High Level Output Voltage 

Vcc = Min ' V|H = 2 V 

V|L = 0.7 V. Ioh = -1-0 mA 

2.4 



2.4 



V 

•OL 

Low Level Output Current 




2.0 



3.6 

mA 

VOL 

Low Level Output Voltage 

VCC = Min ' V|H = 2 V 

V|L = 0.7 V, IqL = Max 



0.3 



0.4 

V 

'O(OFF) 

Off State (High Impedance 
State) Output Current 

VCC = Max ' V IH = 2 v 
V|L = 0.7 V 

Vo = 0.3 V 



-40 



-40 

aA 

Vo = 2.4 V 



40 



40 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max ' V|H = 5 5 v 



100 



100 

pA 

l|H 

High Level Input Current 

VcC = Max, V| = 2.4 V 



10 



10 

pA 

l|L 

Low Level Input Current 

VCC = M ax > V| = 0.3 V 



-180 



-180 

pA 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

-6 


-30 

-6 


-30 

mA 

'cc 

Supply Current 

VCC = Max, V| = 0 V 


15 

20 


15 

20 

mA 


Note 1: All typical values are at Vcc - 5 v - T A “ 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25°c 







DM76L/86L 



Parameter 

From 

To 

Conditions 

L24 

Units 




Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 



86 

130 

ns 

tPHL 

PropagationDelay Time, 
High-to-Low Level Output 

Data 

Output 

CL = 50 pF, Rl = 4 kQ 


55 

85 

ns 

'ZH 

Output Enable Time to 

High Level 

Output 

Enable 

Output 


34 

51 

ns 

tzl 

Output Enable Time to 

Low Level 

Output 

Enable 

Output 



47 

70 

ns 

•hz 

Output Disable Time from 

High Level 

Output 

Enable 

Output 

Cl = 5 pF, Rl = 4 kO 


15 

23 

ns 

•lz 

Output Disable Time from 

Low Level 

Output 

Enable 

Output 


57 

86 

ns 


— 
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'HU Additional Devices 


DM76/DM86L24 


Typical Applications 



FIGURE 1. 16-BIT Comparator, Maximum Logic Expansion (Not Suitable for A — B) 



FIGURE 2. Maximum Speed Expansion (Not Suitable for A 


B) 


<LSB) enable 


Compare 
(Figure 2) 

Circuit Delay 

Number 

Of Circuits 

1-4 Bits 

1 Delay 

1 

5-7 Bits 

2 Delays 

2 

8-10 Bits 

2 Delays 

3 

11-13 Bits 

2 Delays 

4 

14-16 Bits 

2 Delays 

5 


AC Test Circuit and Switching Time Waveforms 

Vcc = 5.0 V 


OUTPUT 


— J t 
: 'Tf';; 


All diodes are 1N914 



OUTPUT ENABLE 


’LZ & *HZ 

OUTPUT 

ENABLE V ty 

f 

-1.0 V 

'LZ 


V OUT(0) 

j 

0.5 V 


r 

L i 

V 0UT(1) 

—1.0 V 


j 0.5 V 

N 1 


IHZ 

P 


*ZL & t ZH 


OUTPUT 

ENABLE 


1.0 V- 
V OUT(0) 
V 0UT(1) 
1.0 V- 


J 

|\!L_ 

lz r < 

_ 

W 



0.5 V 


-zhP 1 


Note: The pulse generator has Ihe following oharacleristics: V = 3.0 V. t r = 15 ns, I, = 5.0 ns. I = 500 kHz. duly 


cycle - 50%. Zqjjt = 50 », V, = 1.3 V @ 25°C. 
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m Additional Devices 


General Description 

These circuits are low power converters which accept 7- 
segment data on the inputs, and provide binary-coded deci¬ 
mal (BCD) data on the outputs. An input control line is also 
provided, in the event that the 7-segment input data is pre¬ 
sented in inverted form. The BCD outputs are normally of 
the standard totem-pole TTL type, however they may also 
be converted to high-impedance (TRI-STATE) types by ap¬ 
plying a high logic level to either of the two output enable 
pins. 


DM76/DM86L25 


TRI-STATE® 7-Segment to BCD Decoder 


Features 


TRI-STATE outputs 
Typical power dissipation 
Typical propagation delay 


75 mW 
70 ns 


Connection Diagram 


OUTPUT 

ENABLE 



76L25(J,W); 86L25 (N) 

Logic Diagram 


BCD OUTPUTS 


Segment Identification 


lib 

U 


Truth Table 



Digit 

a 

b 

C 

d 

e 

f 

g 

CTL 

CS 1 

CS 2 

a 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

i 

L 

H 

H 

L 

L 

L 

L 

H 

L 

L 


H 

H 

L 

H 

H 

L 

H 

H 

L 

L 

.7 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

V 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

c 

H 

L 

H 

H 

L 

H 

H 

H 

L 

L 

b 

L 

L 

H 

H 

H 

H 

H 

H 

L 

L 

fi 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

7 

H 

H 

H 

L 

L 

L 

L 

H 

L 

L 

B 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

<7 

H 

H 

H 

L 

L 

H 

H 

H 

L 

L 

>7 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

BLANK 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

L 

E 

H 

L 

L 

H 

H 

H 

H 

H 

L 

L 

El 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

F 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

_ 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

El 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

1 

H 

L 

L 

H 

H 

H 

H 

L 

L 

L 

3 

I. 

L 

L 

H 

L 

L 

H 

L 

L 

L 

L 

.7 

L 

L 

L 

L 

H 

H 

L 

L 

L 

L 

L l 

H 

L 

L 

H 

H 

L 

L 

L 

L 

L 

5 

L 

H 

L 

L 

H 

L 

L 

L 

L 

L 

b 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

fi 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

7 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

El 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

B 

L 

L 

L 

H 

H 

L 

L 

L 

L 

L 

■7 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

BLANK 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

L 

L 

E 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

FI 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

F 

L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

_ 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 


X 

X 

X 

X 

X 

X 

X 

X 

H 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

H 


| All Other Input Combinations 


L 

L 


H = High Level (Steady Stale) 
L = Low Level (Steady State) 
Z = High Impedance 
X = Don't Care 


2 ' 2 ° 


L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Z 

Z 

H 


L 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

U 

L 

L 

H 

H 

L 

L 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

L 

Z 

Z 

H 


L 

H 

L 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 

Z 

Z 

H 
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gl Additional Devices DM76/DM86L25 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 






DM76 

DM86 



Parameter 

Conditions 

L25 

L25 

Units 





Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.7 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




- 1.0 



- 1.0 

mA 

VOH 

High Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.7 V, loH = -1.0 mA 

2.4 



2.4 



V 

'OL 

Low Level Output Current 




2.0 



3.6 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.7 V, Iql = Max 



0.3 



0.4 

V 

lO(OFF) 

Off State (High Impedance 
State) Output Current 

Vcc = Max, V|H = 2 V 

V 0 = 0.3 V 



-40 



-40 

aA 


V|j_ = 0.7 V 

Vq = 2.4 V 



40 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



100 



100 

aA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



10 



10 

aA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.3 V 



-180 



-180 

aA 

'OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-6 


-30 

-6 


-30 

mA 

Icc 

Supply Current 

VCC = Max, V| = 0 V 



15 

20 


15 

20 

mA 


Note 1: All typical values are at V^c = 5 V. T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v cc = s v, t a = 25 °c 


! J i ; H | J J •- ! 1 H J 

Parameter 

From 

(Input) 

To 

(Output) 

Conditions 

DM76/86 

L25 

Units 



Min 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 

C 

F 

i = 50 pF 

= 4 kSt 


86 

130 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Outpul 

1 


55 

85 

ns 

tZH 

Output Enable Time to 

High Level 



34 

51 

ns 

tZL 

Output Enable Time to 

Low Level 


47 

70 

ns 

'HZ 

Output Disable Time from 

High Level 

Cl = 5 pF 

RL = 4 kfi 


15 

23 

ns 

•lz 

Output Disable Time from 

Low Level 


57 

86 

ns 
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Additional Devices DM76/DM86L25 

AC Test Circuit 


V C C = 5.0 V 



Switching Time Waveforms 



*ZL 81 'ZH 



OUTPUT 

ENABLE 


•LZ & tHZ 

V t. 


If 


l LZ 


VOUT(H) 

il.OV. 


- ; 


H *zh r~ 


0.5 V 

T 



Note: The pulse generator has the following characteristics: V = 3.0 V. t r = 15 ns, t, = 5.0 ns. F = 500 kHz. duty cycle = 50%, Z 0U T = 50!) . V, - t.3 V @ 25”C. 









53 Additional Devices 


DM76/DM86L75, L76 


General Description 

These synchronous, presettable counters are true tenth- 
power versions of the popular DM54160A/DM74160A, 
DM54161A/DM74161 A, DM9310, and DM9316 counters. 
They feature an internal carry/look ahead for high-speed 
cascading, and trigger on the positive-going transition of 
the clock pulse. The counters are fully programmable; and, 
since presetting is synchronous, applying a low logic level 
to the load input disables the counter and forces the out¬ 
puts to agree with the setup data after the next clock pulse, 
regardless of the levels of the enable inputs. Low-to-high 
transitions at the load inputs are acceptable, regardless of 
the logic levels on the clock or enable inputs. The clear 
(reset) function is asynchronous, and a low level applied to 
the clear input sets all four outputs low regardless of the 
levels on the clock, load, or enable inputs. In high-speed 
cascading arrangements, both count-enable inputs (P, T) 
must be high to count, and input T is fed forward to enable 


Presettable Decade/Binary Counters 


the ripple carry output. This high-level overflow ripple carry 
pulse can be used to enable successive stages. High-to- 
low level transitions at the P or T enable inputs are 
permitted, regardless of the logic level on the clock. 


Features 

■ Low power versions popular counters 
DM76L75/DM86L75 = DM54160A/DM74160A, 

DM9310—decade counter 
DM76L76/DM86L76 = DM54161A/DM74161A, 
DM9316—binary counter 

■ Internal look-ahead for fast cascading 

■ Counters are fully synchronous and presettable 

■ Typical power dissipation 33 mW 


Connection Diagram 


Vcc OUTPUT QO Q1 Q2 Q3 CET PE 



CLEAR CLOCK PO 


DATA INPUTS 


76L75 (J,W) 
76L76 (J,W) 


86L75(N) 
86L76 (N) 
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a Additional Devices 
Electrical Characteristics 


DM76/DM86L75, L76 

over recommended operating free-air temperature range (unless otherwise noted) 


Conditions 


L75, L76 L75, L76 

Min |Typ (1)1 Max Min Typ (1) Max 


High Level Input Voltage 
Low Level Input Voltage 
High Level Output Current 
High Level Output Voltage 

Low Level Output Current 

Vol Low Level Output Voltage Vcc = Min. V|H = 2 v 

V|[_ = 0.7 V, Iol = Max 

l| Input Current at Maximum Vcc = Max, O^T In 

Input Voltage V| = 5.5 V Others 

l| H High Level Input Current Vcc = Max, CET 1(1 

V| = 2.4 V Others 

||l_ Low Level Input Current Vcc = Max, CET ln 

V| = 0.3 V Others 

Iqs Short Circuit Output Current VcC = Max (2) _ 

Iqq Supply Current Vcc = Max 

Note 1: All typical values are at Vcc = 5 V. T A = 25 ° c 

Note 2: Not more than one output should be shorted at a time. 

Switching Characteristics v C c = 5 v, t a = 25 °c 

From To 

Parameter (Input) (Output) 

f MAX Maximum Clock Frequency__ 


Vcc = Min, V|H = 
V| L = 0.7 V, IqH 1 


2 V 

= -200 pA 


CET Input 
Others 
CET Input 
Others 
CET Input 
Others 


•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

Q Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 

Q Output 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Clock 

TC Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clock 

TC Output 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

CET 

TC Output 

•PHL 

Propagation Delay Time, 

CET 

TC Output 


2.0 

0.2 0.3 


tW(CLOCK) 

tW(RESET) 

•SETUP 


Minimum Pulse Width 
Minimum Pulse Width 


Setup Time 


Hold Time 


CE_ 

P Inputs 
Parallel Entry 
CE 

P Inputs 
Parallel Entry 


-3 -9 

6.5 


V 

0.7 V 
-200 pA 

V 

3.6 mA 


200 

- pA 

100 

20 

- pA 

10 

-360 

- pA 

-180 

-15 mA 


Conditions 


= 50 pF, Ft|_ = 4 kfl 


DM76/86 


L75, L76 

Units 

Min 

Typ 

Max 


6 

13 


MHz 


45 

75 

ns 


65 

110 

ns 


70 

115 

ns 


85 

140 

ns 


35 

60 

ns 


35 

60 

ns 

60 

25 


ns 

80 

30 


ns 

65 

40 



30 

15 


ns 

65 

40 



80 

50 



30 

15 


ns 

65 

40 
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Additional Devices 


DM76/DM86L75, L76 













2 Additional Devices 


DM76/DM8678, 79 


General Description 

The DM7678/8678 and DM7679/DM8679 are bipolar char¬ 
acter generators. A maximum o( 64 characters can be dis¬ 
played in a 7 x 9 dot matrix. Shifted characters can be 
generated by the on-chip subtractor. On-chip line counter 
and parallel-in-serial-out shift register reduce package 
pin-out. 

The clear input and the load input are active low. Load is 
synchronous with the Dot Rate Clock. Both the line rate 
clock and the dot rate clock are positive triggered. When 
the strobe input receives a low signal, the character ad¬ 
dress will be held at the inputs. 


TRI-STATE® 7 by 9 Character Generators 
Features 

■ TRI-STATE outputs 

■ On-chip input latches 

■ On-chip line counter 

■ On-chip shift register 

■ Serial output 

■ 20 MHz typical clock rate 

■ Shifted characters 


Connection Diagram 


Character Display Example 



DOT RATE CLOCK (SERIAL OUTPUT) - 


LINE 

COUNTER 

CLOCK 


10 

11 

12 


• • 


• •• 

••• 

900 


• • 

@ 


o • 

OOQ 


O 9 


• ••• 

0 

9099 

9 

• ••• 

o 

9 

9 9 


••• 

909 



ASCII CODED 
ADDRESS INPUTS 


7678 (J) 

7679 (J) 


8678 (J,N) 

8679 (J,N) 


Electrical Characteristics Over recommended operating free-air temperature range (unless otherwise noted) 

_-—•--- 1 - 


Parameter 

Conditions 

DM76/86 

Units 

78, 79 

Min 

Typ (D 

Max 

VOH 

High Level Output Voltage 

Vcc = Min, *OH = ~ 2 mA 

2.4 



V 

VOL 

Low Level Output Voltage 

VCC = Min, loL = 16 m A 



0.4 

V 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 

pA 

'IL 

Low Level Input Current 

Vcc = Max, V, = 0.4 V 



-0.8 

mA 

icc 

Supply Current 

VCC = Max 


100 


mA 

fMAX 

Maximum Clock Frequency 

VCC = 5 V, T A = 25°C 


20 


MHz 


Note 1: All typical values are at Vqc = 5 V. T a - 25°C. 
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79 



64 X 9 X 7 
ROM + ' 
BIT TO TAG 
SHIFTED 
CHARACTER 


mns 


LINE ADDRESS 
1/9 DECODER 


lXI 


SUBTRACT 

0 OR 4 








'■'uumonaz Devices 


General Description 


These circuits are full tenth „ 

DM5493A/DM7493A binary VerSi ° ns 01 the Popular 

they P rZVZT ^ "”™°nu£ 

DM5493A/DM7493A, wherea S \h nT® Pinout as 'he 


Connection Diagram 


r cc NC 


76L93 (J,W); 86L93 i 


—______^^76/DM86L93 

Binary Counters 

DMSALgs/DMTALg^To'emT 31 Charac,e P'stics as the I 
,ha 8 in P u( 's connected to {’h^o’ 6 ma><imum co ™t length I 
pulses are appljed , Q ,“J° °A output. The input count 

escribed in the truth table. P ' a " d lhe ou 'P u ' s are as I 


Logic Diagram 



DM76/DM86L93 


m Additional Devices 
Truth Tables 


Count Sequence Table 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM76 

DM86 

Units 

L93 

L93 

Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.7 



0.7 

V 

'OH 

High Level Output Current 




-200 


' 

-200 

aA 

VOH 

High Level Output Voltage 

Vcc = Min. V|H = 2 V 

V|L = 0.7 V, Ioh = -200 pA 

2.4 

2.8 


2.4 

2.8 


V 

'OL 

Low Level Output Current 




2.0 



3.6 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.7 V, Iql = Max 


0.15 

0.3 


0.2 

0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

VcC = Max 

V| = 5.5 V 

Reset 



100 



100 

aA 

A Input 



200 



200 

B Input 



200 



200 

■IH 

High Level Input Current 

Vcc = Max 

V| = 2.4 V 

Reset 



10 



10 

aA 

A Input 



20 



20 

B Input 



20 



20 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.3 V 

Reset 



-180 



-180 

aA 

A Input 



-360 



-360 

B Input 



-360 



-360 

ios 

Short Circuit Output Current 

Vcc = Max (3) 

-3 

-9 

-15 

-3 

-9 

-15 

mA 

icc 

Supply Current 

Vcc = Max ( 2 ) 



5.5 



5.5 

mA 


Note 1: All typical values are at Vqq = 5 V, T^ = 25°C. 

Note 2: Ice is measured with all outputs open, both R 0 inputs grounded following momentary connection to 4.5 V, and all other inputs grounded. 
Note 3: No more than one output should be shorted at a time. 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L- 

11 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


Output Qa is connected to Input B 


Reset/Count Truth Table 


Reset Inputs 

Output 

R0(1) R0(2) 

Qd Qc q b Qa 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 
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HI Additional Devices 


DM76/DM86L93 


Switching Characteristics 


Vcc = 5 V, Ta = 25°c 


Parameter 


'MAX 


'PLH 


'PHL 


*W 


•SETUP 


Maximum Clock Frequency 


Propagation Delay Time, 
Low-to-High Level Output 


Propagation Delay Time, 
High-to-Low Level Output 


Pulse Width (All Inputs) 


Reset Inactive State Setup Time 


From 

(Input) 


To 

(Output) 


Qd 


Qd 


Conditions 


C L = 50 pF, R|_ = 4 kS2 


DM76/86 

Units 

L93 

Min 

Typ 

Max 

6 

15 


MHz 


210 

400 

ns 


230 

400 

ns 

200 



ns 

200 



ns 
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Additional Devices 

DM76/DM86L97 


TRI-STATE® 1024-Bit Read Only Memories 

General Description 

Features 


The DM76L97/DM86L97 is a custom-programmed Read 

■ Full tenth-power technology 


Only Memory organized as 256 four-bit words. Selection of 

■ Pin compatible with SN54187/SN74187 


the proper word is accomplished through the eight select 

■ Typical power dissipation 

75 mW 

inputs. 

■ Typical access time 

70 ns 

Two overriding memory enable inputs are provided which 
when mask-programmed in one of the three options de¬ 
scribed will cause all four outputs to read either the normal 
memory contents or go to the high impedance state. 

■ Custom-programmed memory enable inputs 

B TRI-STATE outputs 



Connection Diagram 


SELECT ENABLES 

INPUT •-*- /- 

Vcc H ME2 ME1 Y1 


DATA OUTPUTS 
*"* Y3 



Truth Table 


Option 

ME1 

ME2 

Outputs 

1 

L 

L 

Normal 


H 

X 

High Impedance 


X 

H 

High Impedance 

2 

H 

H 

Normal 


L 

X 

High Impedance 


X 

L 

High Impedance 

3 

H 

L 

Normal 


X 

H 

High Impedance 


L 

X 

High Impedance 


76L97 (J,W); 86L97 (N) 

Logic Diagram 


H ( 2fl 

(D 

G - 

(2) 1 OF 32 


1024-BIT MEMORY CELL 


32 BY 32 
MEMORY MATRIX 


1 OF 8 □ 1 OF 8 [J 1 OF 8 Q 1 OF 8 

DECODER M DECODER M DECODER fj DECODER 


V C C = (16) 
GND = (9) 
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S3 Additional Devices DM76/DM86L97 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 






DM76/86 



Parameter 

Conditions 

L97 

Units 





Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 

Vcc = Min 

2 



V 

V|L 

Low Level Input Voltage 

Vcc = Min 

• 


0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

'OH 

High Level Output Current 




-1.0 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, Iqh = -l .o mA 

2.4 



V 

lOL 

Low Level Output Current 


DM76 



2.0 





DM86 



3.6 


VOL 

Low Level Output Voltage 

Vcc = Min 

DM76 



0.3 




lOL = Max 

DM86 



0.4 


'O(OFF) 

Olt State (High Impedance 
State) Output Current 

Vcc = Max 

Vo = 0.4 V 



-40 

pA 


Vo = 2.4 V 



40 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| = 5.5 V 



100 

aA 

l|H 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



10 

aA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.3 V 



-180 

aA 

ios 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-6 


-30 

mA 

'cc 

Supply Current 

Vcc = Max 


15 

20 

mA 


Note 1: All typical values are at Vqq = 5 V and = 25°C. 
Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a - 25 °c 


Parameter 

From 

(Input) 

— 

To 

(Output) 

Conditions 

DM76/86 

Units 

L97 

Min 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Address 

Output 

C L = 50 pF, R L = 4 kS) 


86 

130 

ns 

<PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Address 

Output 


55 

85 

ns 

tZH 

Output Enable Time 
to High Level 

Enable 

Any 


34 

51 

ns 

tZL 

Output Enable Time 
to Low Level 

Enable 

Any 


47 

70 

ns 

IHZ 

Output Disable Time 
from High Level 

Enable 

Any 

Cl = 5.0 pF, Rl = 4 kfi 


15 

23 

ns 

tLZ 

Output Disable Time 
from Low Level 

Enable 

Any 


57 

86 

ns 
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Additional Devices 


DM76/DM86L97 


Ordering Instructions 

Programming instructions for the DM76L97 or DM86L97 are 
solicited in the form of a sequenced deck of 32 standard 
80-column data cards providing the information requested 
under data card format, accompanied by a properly 
sequenced listing of these cards, and the supplementary 
ordering data. Upon receipt of these items, a computer run 
will be made from the deck of cards which will produce a 
complete truth table of the requested part. This truth table, 
showing output conditions for each of the 256 words, will be 
forwarded to the purchaser as verification of the input data 
as interpreted by the computer-automated design (CAD) 
program. This single run also generates mask and test pro¬ 
gram data; therefore, verification of the truth table should 
be completed promptly. 

Each card in the data deck prepared by the purchaser iden¬ 
tifies the eight words specified and describes the condi¬ 
tions at the four outputs for each of the eight words. All 
addresses must have all outputs defined and columns des¬ 
ignated as "blank" must not be punched. Cards should be 
punched according to the data card format shown. 

Supplementary Ordering Data 

Submit the following information with the data cards: 

a. Customer’s name and address 

b. Customer’s purchase order number 

c. Customer’s drawing number. 

Data Card Format 

Column 

1-3 Punch a right-justified integer representing 
the binary input address (000-248) for the first 
set of outputs described on the card. 

4 Punch a (Minus sign) 

5-7 Punch a right-justified integer representing 
the binary input address (007-255) for the last 
set of outputs described on the card. 

8-9 Blank 


10-13 

Punch "H," "L," or "X" for bits four, three, two, 
and one (outputs Y4, Y3, Y2, and Y1 in that 
order) for the first set of outputs specified on 
the card. (H = high level output, L = low level 
output, X = don't care.) 

14 

Blank 

15-18 

Punch "H," "L," or "X" for the second set of 
outputs. 

19 

Blank 

20-23 

Punch"H," "L,” or "X" for the third set of out¬ 
puts. 

24 

Blank 

25-28 

Punch “H," "L," or "X" for the fourth set of out¬ 
puts. 

29 

Blank 

30-33 

Punch “H," "L," or "X" for the fifth set of out¬ 
puts. 

34 

Blank 

35-38 

Punch “H,” "L," or "X" for the sixth set of out¬ 
puts. 

39 

Blank 

40-43 

Punch "H," “L," or "X” for the seventh set of 
outputs. 

44 

Blank 

45-48 

Punch "H," "L,” or "X" for the eighth set of 
outputs. 

49 

Blank 

50-51 

Punch a right-justified integer representing 
the current calendar day of the month. 

52 

Blank 

53-55 

Punch an alphabetic abbreviation represent¬ 
ing the current month. 

56 

Blank 

57-58 

Punch the last two digits of the current year. 

59 

Blank 

60-61 

Punch "DM" 

62-67 

Punch the National Semiconductor part num¬ 
ber 76L97 or 86L97. 

68-70 

Blank 


AC Test Circuit 
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Switching Time Waveforms 



*LZ & *HZ t£L & t/n 



VOUT(H)-- 

- -pfcl 

—H *HZ |— 



Note: The pulse generator has the following characteristics: V = 3.0 V, t r = 
15 ns, tf = 5.0 ns, f = 500 kHz, duty cycle = 50%. Z 0UT = 50 H, V, = 1.3 V @ 




Additional Devices DM76/DM86L99 

TRI-STATE® 64-Bit Random Access Memories 


General Description 

The DM76L99/DM86L99 is a fully decoded 64-bit RAM or¬ 
ganized as 16 4-bit words. The memory is addressed by 
applying a binary number to the four Address inputs. After 
addressing, information may be either written into or read 
from the memory. To write, both the Memory Enable and the 
Write Enable inputs must be in the logical "0" state. Infor¬ 
mation applied to the four Write inputs will then be written 
into the addressed location. To read information from the 
memory, the Memory Enable input must be in the logical "0" 
state and the Write Enable input in the logical "I" state. 
Information will be read as the complement of what was 
written into the memory. When the Memory Enable input is 
in the logical "1" state, the outputs will go to the high-im¬ 
pedance state. This allows up to 75 memories to be con¬ 
nected to a common bus-line without the use of pull-up 


Connection Diagram 


resistors. All memories except one are gated into the high- 
impedance state while the one selected memory exhibits 
the normal totem-pole, low impedance output characteris¬ 
tics of TTL. 

Features 

■ Same pin-out as SN5489/SN7489, 3101, MM5501 

■ Organized as 16, 4-bit words 

■ Expandable to 1200, 4-bit words without additional 
resistors 

■ Typical access from chip enable 50 ns 

■ Typical access time 80 ns 

■ Typical power dissipation 75 mW 


Truth Table 


Vrc A1 A2 A3 D4 S4 D3 S3 



Memory 

Enable 

Write 

Enable 

Operation 

Outputs 

L 

L 

Write 

Hi-Z 

L 

H 

Read 

Complement of Data 
Stored in Memory 

H 

X 

Hold 

Hi-Z 


76L99 (J,W); 86L99 (N) 


Logic Diagram 


AO 


A1 


ADDRESS 

INPUTS 


A3 


D1 


DATA 

INPUTS 


D2 

D3 


D4 


WE 

V C C = < 16 ) 
GND = (8) 

ME 



SENSE 

OUTPUTS 
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m Additional Devices DM76/DM86L99 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM76/86 

L99 

Units 

Min 

Typ (1) 

Max 

VlH 

High Level Input Voltage 

Vcc = Min 

2 



V 

V|L 

Low Level Input Voltage 

Vcc = Min 



0.7 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

lOH 

High Level Output Current 




— 1.0 

mA 

VOH 

High Level Output Voltage 

VCC - Min, Iqh = -1.0 mA 

2.4 



V 

'OL 

Low Level Output Current 


DM76L 



2.0 

mA 

DM86L 



3.6 

VOL 

Low Level Output Voltage 

Vcc = Min 

lOL = Max 

DM76L 

— 


0.3 

V 

DM86L 



0.4 

•O(OFF) 

Off Stale (High Impedance 
State) Output Current 

Vcc = Max 

V 0 = 0.3 V 



-40 

PA 

Vq = 2.4 V 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



100 

pA 

■IH 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



10 

pA 

'IL 

Low Level Input Current 

Vcc = Max, V| = 0.3 V 



-180 

pA 

ios 

Short Circuit Output 

Current 

Vcc = Max (2) 

-6 


-30 

mA 

•cc 

Supply Current 

Vcc = Max 


15 

19 

mA 


Note 1: All typical values are at Vcc = 5 V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

From 

To 

Conditions 

DM76/86 

L99 

Units 



Min 

Typ(1) 

Max 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Address 

Output 

C|_ = 50 pF, R|_ = 4 kfl 


51 

120 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Address 

Output 


77 

150 

ns 

tEN 

Output Disable Time 
from Write Enable 

WE 

Output 


73 

110 

ns 

'SR 

Sense Recovery Time 
from Write Enable 

WE 

Output 


110 

165 

ns 

tZH 

Output Enable Time 
to High Level 

ME 

Output 


30 

50 

ns 

tZL 

Output Enable Time 
to Low Level 

ME 

Output 


29 

43 

ns 

•HZ 

Output Disable Time 
from High Level 

ME 

Output 

Cl - 5 pF, Rj_ = 4 kfi 


18 

27 

ns 

»LZ 

Output Disable Time 
from Low Level 

ME 

Output 


37 

56 

ns 

•SETUP 

Setup Time 

Data 



0 



ns 

Address 


0 



ME 



0 



•hold 

Hold Time 

Data 

0 



ns 

Address 

0 



ME 

0 



twp 

Write Enable Pulse Width 

50 

30 


ns 
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DM78/DM8853 


HI Additional Devices 


General Description 

The DM7853/DM8853 is a dual, retriggerable, resettable 
monostable multivibrator similar to the DM9602/DM8602 
but with a unique input triggering logic. 

This device has two trigger inputs—a standard input and a 
delayed input—which are Exclusive OR'ed together. In the 
dual-edge triggering mode, the two inputs are tied together. 
On either a positive or negative transition the Exclusive-OR 
logic is satisfied for a length of time equal to the delay on 
the delayed input—approximately 15 ns—thus triggering 
or retriggering the one-shot. 

Once fired, the accuracy and performance of the DM7853/ 
DM8853 is identical to that of the DM9602/DM8602. 


Dual Retriggerable Resettable One Shots 
Features 

■ 72 ns to oo output width range 

■ Retriggerable 0 to 100% duty cycle 

■ TTL input gating—leading AND/OR trailing edge 
triggering 

■ Complementary TTL outputs 

■ Pulse width compensated for Vqc and temperature 
variations 

■ Resettable 


Connection Diagram 

V CC CX2- 8X2 ■ Cp2 Df2 f2 02 02 



Cxi - 8xi* c D1 Dn n qi Q1 gnd 


'Pins for external timing 

7853 (J,W); 8853 (N) 


Truth Tables 


TRIGGERING TRUTH TABLE 


t 

Df 

C D 

Operation 

L H 

L 

H 

Trigger 

H 

H — L 

H 

Trigger 

H — L 

H 

H 

Trigger 

L 

L — H 

H 

Trigger 

H — L 

Same as t 

H 

Trigger 

L — H 

Same as t 

H 

Trigger 

X 

X 

L 

Reset 


Logic Diagrams 




LOADING RULES 


Inputs 

Load 

High 

Low 

3, 4, 5, 11, 12, 13 

1 U.L. 

1 U.L. 


Outputs 

Drive Factor 


High 

Low 

6, 7, 9, 10 

16 U.L. 

8 U.L. 
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Additional Devices DM78/DM8853 

Electrical Characteristics over recommended operating free-air temperature range (u 

nless otherwise noted 


Parameter 

Conditions (2) 

DM78 

DM88 

Units 

53 

53 

Min 

Typ (1) 

Max 

Min 

Typ (i) 

Max 

V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

YCC = Min, l| — —12 mA 



-1.5 



-1.5 

V 

lOH 

High Level Output Current 




-800 



-800 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V||_ = 0,8 V, lOH = - 800 aA (3) 

2.4 

3.3 


2.4 

3.4 


V 

>OL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Mil, V|H = 2 V 

V|i_ = 0.8 V, loL = 16 mA O) 


0.2 

0.4 


0.2 

0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 



1 

mA 

l|H 

High Level Input Current 

Vcc = Max, v l = 4 5 v 


10 

60 


10 

60 


IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.4 V 


-1.1 

-1.6 




mA 

V| = 0.45 V 





-1.0 

-1.6 

los 

Short Circuit Output Current 

VcC = Max, v OUT = 10 V (3) 



-25 



-35 

mA 

Ice 

Supply Current 

Vcc = Max 


55 

72 


55 

72 

mA 

Note 1: 

Note 2: U 

Note 3: Gr 
6 (10), or 

Switct 

II typical values are at Wqq = 5V, 
lless otherwise noted, 10 kfi resistor p 
ound Pin 1 (15) forV 0 L on Pin 7 (9). orf 
or Vqh on P' n 7 (9). or * or *OS on P' n 

ling Characteristics 

25°C. 

aced between Ry and VQQfor all tests. 

3r Vqh on Pin 6 ( 10), or for l os on Pin 6 (to); also, apply momentary ground to Pin 
(9). 

i Vcc = 5 V, Ta = 25°c 

1(12). Open Pin 1 (15) forVQL 

on Pin 

Parameter 

From 

To 

Conditions 

DM78 

DM88 

Units 

53 

53 

Min 

Typ 

Max 

Min 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Standard Trigger 
Input 

Q 

Cl = 15 pF 
RX = 5 kO 


25 

35 


25 

40 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Standard Trigger 
Input 

Q 


29 

43 


29 

48 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Delayed Trigger 
Input 

Q 


40 

53 


40 

58 

ns 


c x = o 


44 

61 


44 

66 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Delayed Trigger 
Input 

Q 

*W(MIN) 

Minimum Possible 
Output Pulse 

Q 



72 

90 


72 

100 

ns 

Q 


78 

100 


78 

110 

tw 

Pulse Width Toleran 

:e 


Cx = 1000 pF 
R X = 10 kfi 

3.08 

3.42 

3.76 

3.08 

3.42 

3.76 

/iS 

CSTRAY 

Maximum Allowable Wiring 
Capacitance 


Pins (2) and 
(14) to GND 



50 



50 

pF 

Rx 

Timing Resistor 



5 


25 

5 


50 

k0 
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yv/\ Aaaitional Devices 


Typical Performance Characteristics 

Output Pulse Width vs 
Timing Resistance and 
Capacitance tor 
Cx < 10 3 pF 



Switching Circuit 


DM78/DM885C 



Switching Time Waveforms 



Input Pulses 
f = tOO kHz 
Amp = 3.0 V 
Width ~ 40 n 
t r = tf < 10 n 
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m Additional Devices 


General Description 

These circuits are capable ol multiplying together two 4-bit 
binary numbers when used together in pairs. The 
DM7875A/8875A provides the most significant (our bits, 
and the DM7875B/8875B provides the least significant 
four bits. Since the largest number that can be obtained by 
multiplying two 4-bit numbers is 225 (15 x 15), the eight 
output pins (four from each package) are sufficient to 
produce this number. Both the multiplier and the multipli¬ 
cand must be connected to the eight input pins of each de¬ 
vice. These devices are pin compatible with the 
SN54284/74284, and SN54285/74285; but have the ad¬ 
vantage that these circuits provide either standard totem- 
pole TTL or TRI-STATE outputs. A gated two-input strobe 


DM78/DM8875A, 75B 


TRI-STATE® 4-Bit Parallel Binary Multipliers 


control is provided. When either one, or both, of the strobe 
inputs is raised to a high logic level the outputs are forced 
into the high-impedance state. Thus, multiple devices may 
be connected to a common bus line. 

Features 

■ Pin compatible replacements for 

SN54284/74284 (DM7875A/8875A) 

SN54285/74285 (DM7875B/8875B) 

■ TRI-STATE outputs 

■ Typical propagation delay 35 ns 


Connection Diagram 


Typical Application 


STROBE OUTPUTS 



7875A (J,W); 8875A (N) 
7875B (J,W); 8875B (N) 



AC Test Circuit 


5.0 V 
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S3 Additional Devices _ DM78/DM8875A, 75B 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM78 

DM88 

Units 

75A, 75B 

75A, 75B 



Min 

Typ (1) 

Max 

Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



2 



V 

V|L 

Low Level Input Voltage 




0.8 



0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min. I| = —12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




-2.0 



-5.2 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, Vih = 2 V 

V|L = 0.8 V, Ioh = Max 

2.4 



2.4 



V 

lOL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, Iql = 16 mA 



0.4 



0.4 

V 

'O(OFF) 

Off State (High Impedance 
State) Output Current 

Vcc = Max, 

V|H = 2 V 

V|L = 0.8 V 

Vo = 0.4 V 



-40 



-40 

pA 

Vo = 2.4 V 



40 



40 

l| 

Input Current at Maximum 
Input Voltage 

Vcc =Max, V| = 5.5 V 



1 



1 

mA 

l|H 

High Level Input Current 

Vcc =Max, Vj = 2.4 V 



40 



40 

pA 

IlL 

Low Level Input Current 

VCC =Max, V| = 0.4 V 



-1.0 



-1.0 

mA 

'os 

Short Circuit Output Current 

VCC =Max (2) 

-20 


-70 

-20 


-70 


'cc 

Supply Current 

VCC =Max (3) 


75 

110 


75 

no 

mA 


Note 1: All typical values are at V cc = 5 V. T A = 25°C 
Note 2: Not more than one output should be shorted at a time. 
Note 3: l cc is measured with all inputs grounded 


Switching Characteristics v C c = 5 v, t a = 25°c 



Parameter 




DM78/88 



From 

To 

Conditions 

75A, 75B 

Units 






Min 

Typ 

Max 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 



35 

60 

ns 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Output 

Cl = 50 pF, Rl = 400 St 


35 

60 

ns 

'ZH 

Output Enable Time to 

High Level 

Strobe 

Output 


20 

30 

ns 

tZL 

Output Enable Time to 

Low Level 

Strobe 

Output 



20 

30 

ns 

'HZ 

Output Disable Time from 

High Level 

Strobe 

Output 



20 

30 

ns 

tLZ 

Output Disable Time from 

Low Level 

Strobe 

Output 

Cl = 5 pF, Rl = 400 St 


20 

30 

ns 
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m Additional Devices 
Switching Time Waveforms 


‘ZL & *ZH 


DM78/DM8875A, 75B 


t|_Z & *HZ 


-> 

£ 1.5V 


lpHL J 

h— 



-1.5V 


_ 7 

^1.5V 

— 

IPLH 

r - 


STROBE 

OUTPUTS 


STROBE_ f 1.5V 

—I ‘LZ h 


= 1.5 V OUTPUTS 

ACTUAL "0" 
VOLTAGE 

ACTUAL "I" 
VOLTAGE " 


INPUT PULSES: 
t r = I, < 10 ns 





S3 Additional Devices _DM8898, 99 

TRI-STATE® BCD to Binary/Binary to BCD Converters 

General Description 


These circuits are the TRI-STATE versions of the popular 
BCD to binary and binary to BCD converters, DM74184 and 
DM74185A respectively. They are derived from the 256-bit 
ROM, DM8598. Emitter connections are made to provide 
direct read out of converted codes at outputs Y8 though 
Y1, as shown in the truth tables. Both converters compre¬ 
hend the fact that the least significant bits (LSB) of the bi¬ 
nary and BCD codes are logically equal, and in each case 
the LSB bypasses the converter. Thus a 6-bit converter is 
produced in each case, and both devices are cascadable. 

An overriding enable input is provided on each converter 
which, when taken high, inhibits the function, causing all 
outputs to go into the high-impedance state. For this 
reason, and to minimize power consumption, unused out¬ 
puts Y7 and Y8 of the 185A and all “don't care" conditions 
of the 184 are programmmed high. 

DM8898 BCD-TO-BINARY CONVERTERS 

The 6-bit BCD-to-binary function of the DM8898 is analo¬ 
gous to the algorithm: 

a. Shift BCD number right one bit and examine each dec¬ 
ade. Subtract three from each 4-bit decade contain¬ 
ing a binary value greater than seven. 

b. Shift right, examine, and correct after each shift until 
the least significant decade contains a number small¬ 
er than eight and all other converted decades contain 
zeros. 


Connection Diagram 


In addition to BCD-to-binary conversion, the DM8898 is pro¬ 
grammed to generate BCD 9's complement or BCD 10's 
complement. In each case, one bit of the complement code 
is logically equal to one of the BCD bits; therefore, these 
complements can be produced on three lines. As outputs 
Y6, Y7, and Y8 are not required in the BCD-to-binary con¬ 
version, they are utilized to provide these complement 
codes as specified in the truth table when the devices are 
connected as shown. 

DM8899 BINARY-TO-BCD CONVERTERS 

The function performed by these 6-bit binary-to-BCD con¬ 
verters is analogous to the algorithm: 

a. Examine the three most significant bits. If the sum is 
greater than four, add three and shift left one bit. 

b. Examine each BCD decade. If the sum is greater than 
four, add three and shift left one bit. 

c. Repeat step b until the least-significant binary bit is in 
the least-significant BCD location. 

Features 

■ TRI-STATE versions of DM74184, DM74185A 

■ Typical propagation delay 30 n s 


BINARY SELECT 

ENABLE , -*-, OUTPUT 

V CC G E D C B A Y8 



8898 (N); 8899 (N) 
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r n Additional Devices 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


DM8898, 99 


Parameter 


V|H 


High Level Input Voltage 


VlL 


Low Level Input Voltage 


V| 


'OH 


High Level Output Current 


VOH 


High Level Output Voltage 


*OL 


VOL 


Input Clamp Voltage 


Low Level Output Current 


Low Level Output Voltage 


Conditions 


Vcc = Min, 'l 


-12 mA 


VCC = 4.75 V, V|H = 2 V 
V|L = 0.8 V, IQH = -5.2 mA 


VCC = 4.75 V, V|H = 2 V 
V|L = 0.8 V. IQL = 12 mA 


DM88 


98, 99 


Min 


2.4 


Typ (1) 


Max 


0.8 


-1.5 


-5.2 


12 


Units 


mA 


mA 


0.4 


- V 


lO(OFF) 


Off Slate (High Impedance 
State) Output Current 


Input Current at Maximum 
Input Voltage 


IlH 


High Level Input Current 


IlL 


Low Level Input Current 


'OS 


Short Circuit Output Current 


ICC 


Supply Current 


Vcc = Max, V|H = 2 V 
V|L = 0.8 V 


Vq = 0.4 V 


-40 


Vq = 2.4 V 


Vcc = Max, V| = 5.5 V 


VCC = Max, v l = 2 4 v 


VCC — Max. V| = 0.4 V 


VcC = M ax (2) 


Vcc = Max, V| = 0 V 


-20 


70 


40 


pA 


mA 


40 


pA 


- 1.6 


mA 


-70 


mA 


99 


mA 


Note t: All typical values are at Vcc - 5 v - T A “ 25°C. 

Note 2: Not more than one output should be shorted at a time. 


Switching Characteristics v C c = 5 v, t a = 25 °c 


Parameter 

From 

To 

Conditions 

DM88 

Units 

98, 99 

Min 

Typ 

Max 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Binary 

Select 

Output 

CL = 50 pF, Rl = 400 S! 


29 

60 

ns 


33 

50 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Binary 

Select 

Output 


16 

25 

ns 

tZH 

Output Enable Time 
to High Level 

Enable 

Output 


26 

40 

ns 

tZL 

Output Enable Time 
to Low Level 

Enable 

Output 

tHZ 

Output Disable Time from 

High Level 

Enable 

Output 

CL = 5 pF, Rl = 400 0 


13 

20 

ns 


24 

36 

ns 

tLZ 

Output Disable Time from 

Low Level 

Enable 

Output 
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jUf Additional Devices 


Truth Tables 


DM8898, 99 


BCD-TO-BINARY CONVERTER 


BCD 

WORDS 

Inputs 

(See Note A) 

Outputs 
(See Note B) 

E 

D 

c 

B 

A 

G 

Y5 

Y4 

Y3 

Y2 

Yl 

0 

1 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

2 

3 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

4 

6 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

6 

7 

L 

L 

L 

H 

H 

L 

L 

L 

L 

H 

H 

8 

9 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

10 

11 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

H 

12 

13 

L 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

14 

15 

L 

H 

L 

H 

L 

L 

L 

L 

H 

H 

H 

16 

17 

L 

H 

L 

H 

H 

L 

L 

H 

L 

L 

L 

18 

19 

L 

H 

H 

L 

L 

L 

L 

H 

L 

L 

H 

20 

21 

H 

L 

L 

L 

L 

L 

L 

H 

L 

H 

L 

22 

23 

H 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

24 

25 

H 

L 

L 

H 

L 

L 

L 

H 

H 

L 

L 

26 

27 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

28 

29 

H 

L 

H 

L 

L 

L 

L 

H 

H 

H 

L 

30 

31 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

32 

33 

H 

H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

34 

35 

H 

H 

L 

H 

L 

L 

H 

L 

L 

L 

H 

36 

37 

H 

H 

L 

H 

H 

L 

H 

L 

L 

H 

L 

38 

39 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

ANY 

X 

X 

X 

X 

X 

H 

Z 

Z 

Z 

Z 

Z 


H - High Level, L = Low Level, X = Don't Care. Z = High Impedance 


BCD 9’S OR BCD 10’S COMPLEMENT CONVERTER 


BCD 

WORD 

Inputs 

(See Note C) 

Outputs 
(See Note D) 

Et 

D 

c 

B 

A 

G 

Y8 

Y7 

Y6 

0 

L 

L 

L 

L 

L 

L 

H 

L 

H 

1 

L 

L 

L 

L 

H 

L 

H 

L 

L 

2 

L 

L 

L 

H 

L 

L 

L 

H 

H 

3 

L 

L 

L 

H 

H 

L 

L 

H 

L 

4 

L 

L 

H 

L 

L 

L 

L 

H 

H 

5 

L 

L 

H 

L 

H 

L 

L 

H 

L 

6 

L 

L 

H 

H 

L 

L 

L 

L 

H 

7 

L 

L 

H 

H 

H 

L 

L 

L 

L 

8 

L 

H 

L 

L 

L 

L 

L 

L 

H 

9 

L 

H 

L 

L 

H 

L 

L 

L 

L 

0 

H 

L 

L 

L 

L 

L 

L 

L 

L 

1 

H 

L 

L 

L 

H 

L 

H 

L 

L 

2 

H 

L 

L 

H 

L 

L 

H 

L 

L 

3 

H 

L 

L 

H 

H 

L 

L 

H 

H 

4 

H 

L 

H 

L 

L 

L 

L 

H 

H 

5 

H 

L 

H 

L 

H 

L 

L 

H 

L 

6 

H 

L 

H 

H 

L 

L 

L 

H 

L 

7 

H 

L 

H 

H 

H 

L 

L 

L 

H 

8 

H 

H 

L 

L 

L 

L 

L 

L 

H 

9 

H 

H 

L 

L 

H 

L 

L 

L 

L 

ANY 

X 

X 

X 

X 

X 

H 

Z 

Z 

Z 


H - High Level, L = Low Level. X = Don't Care, Z = High Impedance 


6-BIT Converter 
MSD LSD 


B 

1 

A 

1 

D C 

1 1 

B 

1 

E 

D 

C B 

A 



8898 


Y5 

Y4 

Y3 Y2 

Yl 


BCD 9’s 

Complement Converter 
BCD 


BCD 10’s 

Complement Converter 


D C B A 


2 5 2* 2 3 2 2 2l 2° 
6-BIT BINARY OUTPUT 



5V D C B A 



BCD 10’s COMPLEMENT 


Note A: Input conditions other than those shown produce highs at outputs Yl 
through Y5. 

Note B: Outputs Y6, Y7, and Y8 are not used for BCD-to-binary conversion. 
Note C: Input conditions other than those shown produce highs at outputs Y6 
Y7, and Y8. 

Note D: Outputs Y1 through Y5 are not used for BCD 9’s or BCD 10's comple¬ 
ment conversion. 

tWhen these devices are used as complement converters, input E is used as a 
mode control. With this input low, the BCD 9's complement is generated; when 
it is high, the BCD 10’s complement is generated. 
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m Additional Devices 


DM9000C Series 


General Description 


DM9000C series devices are designed to be used in exist¬ 
ing systems as replacements for Fairchild 9000-type cir¬ 
cuits. These DM9000C circuits offer several significant 
advantages over 9000 type circuits, some of which are: 

■ Input clamp diodes 

■ Output short-circuit current specified to guarantee the 
high-level impedance. 

■ Power dissipation of DM9000C circuits is in most cases 
lower than that for the equivalent 9000 type. 

| DM9000C circuits are characterized for operation over the 
industrial temperature range of 0°C to 75°C. 


Gates/Inverters 


For the new designs, the 54/74 families of TTL circuits of¬ 
fer the industry's broadest choice of high-performance 
digital circuits. Series 54/74 pin-for-pin equivalents are 
available for the following SSI types: 


DM9000C Series 

DM9002C 
DM9003C 
DM9004C 
DM9012C 
DM9016C 
DM9024C 


Equivalent Series 74 
DM7400 
DM7410 
DM7420 
DM7403 
DM7404 
DM74109 






m Additional Devices DM9000C Senes 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 


DM90 

Units 


02C, 03C 
04C,16C 

12C 


Min 

Max 

Min 

Max 

V|H 

High Level Input Voltage 


0°C 

1.9 


1.9 


V 

25°C 

1.8 


1.8 


75°C 

1.6 


1.6 


V|L 

Low Level Input Voltage 



0.85 


0.85 

V 

V| 

Input Clamp Voltage 

V CC = 4.75 V, l| = -12 mA 


-1.5 


-1.5 

V 

'OH 

High Level Output Current 

V CC = 4.75 V, V|L = 0.85 V 

VOH = 5.5 V 


-1.2 


0.25 

mA 

VOH 

High Level Output Voltage 

Vcc = 4.75 V, loH = -1.2 mA 

V|[_ = 0.85 V 

2.4 



N/A 

V 

lOL 

Low Level Output Current 



50 


50 

mA 

VOL 

Low Level Output Voltage 

Vcc = 5.25 V, lOL = 16 mA 

V|H ~ Min 


0.45 


0.45 

V 

Vcc = 4 75 v ’ >OL = 14.1 mA 

V|H = Min 


0.45 


0.45 

IlH 

High Level Input Current 

Vcc = 5 25 v - v i = 4 5 v 

Other Inputs at Ground 


60 


60 

mA 

IlL 

Low Level. Input Current 

V| = 4.5 V 

Other Inputs 
at 5.25 V 

Vcc = 5.25 V 


-1.6 


-1.6 

mA 

VCC = 4-75 V 


-1.41 


-1.41 



Short Circuit Output Current 

Vcc = 5.25 V ( 1 ) 

-18 

-55 

N/A 

N/A 

mA 


Supply Current, All Outputs High 

VCC = 5 V 


1.7 


1.7 

mA 


Supply Current, All Outputs Low 

Vcc = 5 V 


6.1 


6.1 

mA 

*PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Cl = 15 pF, Rl = 400 S) (2) 

VCC = 5 V, Ta = 25°C 

3 

13 

3 

45 


3 

15 

3 

15 


tPHL 

Propagation Delay Time, 
High-to-Low Level Output 


Note 1: No, more then one oetpul should be shotted a. a time and duration ol the short-circuit should not exceed one second. 
Note 2: For testing tpLH °* DM9012C, Rl = 4 k ^- 
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a Additional Devices 


Connection Diagram 


_ DM90/DM8024 


Dual J-K Flip-Flops with Preset and Clear 


Truth Table 


Vcc CLR 2 J2 K2 CLK 2 PR 2 Q2 02 
l 16 I 15 I H I 13 I 12 111 | 10 | 9 


CLR 1 J1 K1 CLK 1 PR 1 Qi Q1 GND 


9024 (J,W); 8024 (N) 


Inputs 

Outputs 

Preset 

Clear 

Clock 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H’ 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE 

H 

H 

t 

L 

H 

QO 

QO 

H 

H 

t 

H 

H 

H 

L 

H 

H 

L 

X 

X 

QO 

QO 


H - High Level (Steady State), L = Low Level (Steady State), 

X = Don't Care 

f = Transition from low to high level 

QO = The level of Q before the indicated input conditions were established. 
TOGGLE: Each output changes to the complement of its previous level on each 
active transition of the clock. 

This configuration is nonstable. That is, it will not persist when preset and 
clear inputs return to their inactive (high) level. 


2 



m Additional Devices DM90/DM8024 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 









DM90 

DM80 



Parameter 



Conditions 

24 

24 

Units 








Min 

Max 

Min 

Max 


V|H 

High Level Input Voltage 



TA = Min 

2.0 


1.9 







Ta = 25' 

■c 

1.7 


1.8 


V 






TA = Max 

1.4 


1.6 



VlL 

Low Level Input Voltage 



0.9 


0.85 

V 

V| 

Input Clamp Voltage 

VcC = Min, h = ~ 12 mA 


-1.5 


-1.5 

V 

'OH 

High Level Output Current 



-1.2 


-1.2 

mA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = Min 

V|i_ = Max, Iqh = — I- 2 mA 

2.4 


2.4 


V 

<OL 

Low Level Output Current 



12.4 


14.1 

mA 

VOL 

Low Level Output Voltage 


VCC = 

; Min 

lOL = 12 4 mA 


0.40 






V|H = Min 

lOL = 14-1 rn A 




0.45 

V 




V|L = Max 

VCC = 

= Max 

lOL “ mA 


0.40 


0.45 


IlH 

High Level 

J or K 






60 


60 


Input Current 

Clock 

Vcc = Max, 


T A = 25" 

Cand 125°C(DM90) 


120 


120 

P A 



Preset 

V| = 4.5 V 


T A = 25' 

J C and 75°C (DMBO) 


120 


120 



Clear 

Other inputs at t»na 




240 


240 


IlL 

Low Level 

J or K 






-1.6 


-1.6 


Input Current 

Clock 




Vcc = Max 


-3.2 


-3.2 




Preset 





-3.2 


-3.2 




Clear 

V| - U.4U v ^uiviyu; 
Vi = 0.45 V (DM80) 




-4.8 


-4.8 

mA 



J or K 

Other Inputs 





-1.24 


-1.41 



Clock 

at 4.5 V 



Vcc = Min 


-2.48 


-2.82 




Preset 





-2.48 


-2.82 




Clear 






-3.72 


-4.23 


'OS 

Short Circuit Outpi 

ut Current 

Vcc = Max ( 1 ) 

-30 

-85 

-30 

-85 

mA 

ICC 

Supply Current 

VCC = 5 V, T A = 25°C (2) 

. 

28 

| 28 

mA 


Note 1: Not more than one output should be shorted at a time, and duration o( the short circuit should not exceed one second. 

Note 2: l cc is measured with all outputs open, lirst with preset at 4.5 V and all other inputs grounded, then with clear at 4.5 V and all other inputs grounded. 
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H§j Additional Devices 
Switching Characteristics 


DM90/DM8024 


Vcc = 5 V, T A = 25°C 


To 

(Output) 


'MAX 

Maximum Clock Frequency 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

•PHL 

Propagation Delay Time, 
High-to-Low Level Output 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 

'W 

Pulse Width Clock High 

Clock Low 


Preset or Clear 
Low 

'SETUP 

Input Setup Time (3) 

'HOLD 

Input Hold Time (3) 


Conditions 


Cl = 15 pF, Rl = 400 n 


DM90/80 

24 

Min 

Typ 

Max 

30 

40 



9 

14 


18 

29 


9 

14 


17 

25 


12 

18 


19 

28 

20 



20 



20 



15f 



10) 




Note 3: f The arrow indicates the edge of the clock pulse used for reference: f for the rising edge. 
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Additional Devices 


DM93/DM8300 

4-Bit Parallel-Access Shift Registers 


General Description 

These 4-bit registers feature parallel inputs, parallel out¬ 
puts, JK serial inputs, shift/load control input, and a direct 
overriding clear. The registers have two modes of oper¬ 
ation: parallel (broadside) load and shift (in direction Qa 
toward Qd). 

Parallel loading is accomplished by applying the four bits of 
data and taking the shift/load control input low. The data is 
loaded into the associated flip-flops, and appears at the 
outputs after the positive transition of the clock input. Dur¬ 
ing loading, serial data flow is inhibited. 

Shifting is accomplished synchronously when the 
shift/load control input is high. Serial data for this mode is 
entered at the JKjnputs. These inputs permit the first stage 
to perform as a JK, D or T-type flip-flop as shown in the truth 
table. 


These shift registers are fully compatible with most other 
TTL and DTL families. All inputs, including the clock, are 
buffered to lower the drive requirements to one normalized 
Series 54/74 load. 

Features 

■ Direct replacement for Fairchild 9300 

■ Fully buffered inputs 

■ Direct overriding clear 

■ Synchronous parallel load 

■ Parallel inputs and outputs from each flip-flop 

■ Positive edge-triggered clocking 

■ J and K inputs to first stage 

■ Typical shift frequency—39 MHz 


Connection Diagram 


OUTPUTS 


SHIFT/ 

q a qb Qc Qd Qd clock load 



9300 (J,W); 8300 (N) 


Truth Table 


Inputs 

Outputs 

Clear 

Shift/ 

Load 

Clock 

Serial 

Parallel 

Qa 

Qb 

Qc 

Qd 

Qd 

J 

K 

PO 

PI 

P2 

P3 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

l 

H 

H 

L 

| 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

H 

L 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

Qdo 

H 

H 

t 

L 

H 

X 

X 

X 

X 

Qao 

Qao 

QBn 

QCn 

QCn 

H 

H 

) 

L 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

QCn 

QCn 

H 

H 

( 

H 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

QCn 

QCn 

H 

H 

t 

H 

L 

X 

X 

X 

X 

QAn 

QAn 

QBn 

QBn 

QCn 


H = High Level (Steady State) 
L = Low Level (Steady State) 


X = Don't Care 

f = Transition from low-to-high level 

a. b, c, d = The level of steady state input at PO. PI, P2, or P3, respectively. 
Q A0 . Qbo- °C0- q D0 = The lBvel of Qa. °B. Qc. or q D. respectively, before 
the indicated steady state input conditions were established. 

0 A „, 0 Bn , Q Cn = The level ol Q A . Q B or Q c . respectively, before the most 
recent f transition of the clock. 
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Additional Devices 


DM93/DM8300 


Electrical Characteristics 


over recommended operating free-air temperature range (unless otherwise noted) 






DM93/83 



Parameter 

Conditions 


00 

Units 





Min 

Typ 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 

V 

•OH 

High Level Output Current 




-800 

hA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = -800 pA 

2.4 



V 

•OL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V| L = 0.8 V, l 0 L = 16 mA 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

l|H 

High Level Input Current 

VCC = Max, V| = 2.4 V 



40 

uA 

IlL 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 

•os 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-18 


-55 

mA 

lcc 

Supply Current 

Vcc = Max (3) 

9300 



86 

mA 



8300 



92 


Note 1: All typical values are at Vcc = 5 V, = 25°C. 

Note 2: Not more that one output should be shorted at a time. 

Note 3: With all oulpuls open, shift/load grounded, and 4.5 V applied to the J. K, and data inputs, l cc is measured by applying a momentary ground 
clear, and then applying a momentary ground, followed by 4.5 V, to clock. 


followed by 4.5 V, to 


Switching Characteristics 


Vcc = 5 V, Ta = 25°C 






DM93/83 



Parameter 


Conditions 

00 

Units 





Min 

Typ 

Max 


•max 

Maximum Clock Frequency 


30 

39 


MHz 

•PHL 

Propagation Delay Time, High-to-Low Level 
(Q) Output from Clear 

Cl = 15 pF, 


19 

30 

ns 

tPLH 

Propagation Delay Time, Low-to-High Level 

Output from Clock 

Rl = 400 n 


14 

22 

ns 

*PHL 

Propagation Delay Time, High-to-Low Level 

Output from Clock 



17 

26 

ns 

'W(CLOCK) 

Width of Clock Input Pulse 


16 

11 


ns 

'W(CLEAR) 

Width of Clear Input Pulse 


30 

15 


ns 

•SETUP 

Setup Time (4) 

Shift/Load 


30 

13 





Serial and 

Parallel Data 


20 

13 


ns 



Clear 

Inactive-State 


30 

13 



•release 

Shift/Load Release Time (5) 




10 

ns 

•hold 

Serial and Parallel Data Hold Time 


0 

-ii 


ns 


N T 'SETUP is defined as the minimum time required for the logic level to be present at the logic input prior to the clock transition from low to high in 

order for the fhp-flop(s) to respond. 

N0|6 , 5: , RE m A m E T ! ME ; ! RELEASE ls delined as lhs max 'mum lime allowed for the logic level to be present at the logic input prior to the clock transition from low to high 
in order for the fhp-flop(s) not to respond. 
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Additional Devices___ DM93/DM8301 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM93/83 

Units 

01 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 


2 



V 

VlL 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = - 12 mA 



-1.5 

V 

lOH 

High Level Output Current 




-800 

aA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, lOH = - 80 0 aA 

2.4 



V 

>OL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vqc = Min, V|H = 2 V 

V|L = 0.8 V, loL = 16 mA 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

||H 

High Level Input Current 

VCC = Max, V| = 2.4 V 



40 

aA 

l|L 

Low Level Input Current 

Vcc = Max. V| = 0.4 V 



-1.6 

mA 

Iqs 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

-20 


-55 

mA 

Icc 

Supply Current 

Vcc = Max (3) 


25 

41 

mA 


Note 1: All typical values are at Vcc = 5 v - T A = 25 ° c - 
Note 2: Not more than one output should be shorted at a time. 

Note 3: Ice' s measured with the outputs open and all inputs grounded. 


Switching Characteristics v C c = 5 v, t a = 25°c 


Parameter 

Conditions 

DM93/83 

01 

Units 

Min 

Typ 

Max 

'PHL 

Propagation Delay Time, High-to-Low Level, 

Any Output from A, B, C, or D 

Cl = 15 pF 
R L = 400 S! 


19 

30 

ns 

tPLH 

Propagation Delay Time, Low-to-High Level, 

Any Output from A, B, C, or D 


20 

30 

ns 
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j!p| Additional Devices 


General Description 

These data selectors/multiplexers contain inverter/drivers 
to supply full complementary, on-chip, binary decoded data 
selection to the AND-OR-INVERT gates. 

The DM9309/8309 contains two separate 4-bit multi¬ 
plexers with complementary Y and Y outputs; however, the 
two sections have common address select inputs. 

The DM9312/8312 is a single 8-bit multiplexer with com¬ 
plementary outputs and a strobe control. When the strobe 
is low, the function is enabled. When a high logic level is 
applied to the strobe, the outputs are latched. 


_ DM93/D M8309,12 

Data Selectors/Multiplexers 


Features 

DM9309/8309 

■ Direct replacement for Fairchild 9309 

■ Complementary outputs 

■ Dual one-of-four data selectors 
DM9312/8312 

■ Direct replacement for Fairchild 9312 

■ Selects one-of-eight data sources 

■ Performs parallel to serial conversion 

■ Strobe controlled outputs 

■ Complementary outputs 


Connection Diagrams 


OUTPUTS SELECT DATA INPUTS 

/- *—INPUT , --- 

VCC Y2 Y2 A 2C0 2C1 2C2 2C3 


SELECT INPUTS 


DATA 

INPUT 

STROBE D7 



DATA INPUTS 


9309 (J,W); 8309 (N) 


Truth Tables 


DATA INPUTS 


9312 (J,W); 8312 (N) 


Inputs 

Outputs 1 

Select 

Data 



B 

A 

CO 

Cl 

C2 

C3 

Y 

Y 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

H 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

H 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

H 

L 


H - High Level, L = Low Level, X = Don’t c 


Inputs 

Select 

Strobe 

C B A 

G 

XXX 

H 

L L L 

L 

L L H 

L 

L H L 

L 

L H H 

L 

H L L 

L 

H L H 

L 

H H L 

L 

H H H 

L 


Outputs 


DO DO 
D1 D1 
D2 D2 
D3 D3 
D4 D4 
D5 D5 
D6 D6 
D7 D7 


H - High Level. L = Low Level. X = Don't Care. 

DO. Dt . . . D7 = The level of the respective D input. 








Additional Devices_ DM93/DM8309,12 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM93/83 

Units 

09, 12 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vec = Min, 'l = _12 mA 



-1.5 

V 

lOH 

High Level Output Current 




-800 

pA 

VOH 

High Level Output Voltage 

Vec = Min, V IH = 2 V 

V||_ = 0.0 V, lOH = -800 pA 

2.4 

3.4 


V 

lOL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

VcC = Min, V|H = 2 V 

V|L = 0.8 V, Iol = 16 mA 


0.2 

0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

VCC = Max, V| = 5.5 V 



1 

mA 

■IH 

High Level Input Current 

VCC = Max, V| = 2.4 V 



40 

pA 

IlL 

Low Level Input Current 

VcC = Max, V| = 0.4 V 



-1.6 

mA 

ios 

Short Circuit Output Current 

VcC = Max 

-30 


-85 

mA 

icc 

Supply Current 

Vec = Max (3) 


27 

< 

£ 

■'J- 

tj- 

Note 1: All 

ypical values are at Vqq = 5 V. = 

5C. 


Note 2: Not more than one output should be shorted at a time. 

Note 3: l cc is measured with the outputs open and all inputs at 4.5 V lor the DM9309/8309. and with the strobe and data select inputs at 4.5 V. all other inputs and 
outputs open for the DM9312/8312. 


Switching Characteristics v C c = 5 v, t a = 25 °c 







DM93/83 



Parameter 

From 

(Input) 

To 

Conditions 

09 

12 

Units 





Min 

Typ 

Max 

Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Select 

Y 



27 

40 


22 

33 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

Select 

Y 



23 

36 


23 

35 

ns 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Select 

Y 



17 

24 


18 

28 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Select 

Y 



20 

29 


16 

25 

ns 

J- 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Y 



18 

27 


16 

23 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Y 

C L = 15 pF 


23 

34 


17 

25 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Y 

R L = 400 a 


14 

21 


9 

13 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Data 

Y 



9 

13 


9 

13 

ns 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Strobe 

Y 



N/A 



22 

33 

ns 

tPHL 

Propagation Delay Time 
High-to-Low Level Output 

Strobe 

Y 



N/A 



21 

32 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Strobe 

Y 



N/A 



13 

19 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Strobe 

Y 



N/A 



15 

21 

ns 


7-151 















m 


Additional Devices 


DM93/DM8310, 16 


General Description 


Synchronous 4-Bit Counters 


These synchronous, presettable counters feature an inter¬ 
nal carry look-ahead for application in high-speed counting 
designs. The DM9310/DM8310 are decade counters and 
the DM93t6/DM8316 are 4-bit binary counters. The carry 
output is decoded by means of a NOR gate, thus preventing 
spikes during the normal counting mode of operation. Syn¬ 
chronous operation is provided by having all flip-flops 
clocked simultaneously so that the outputs change coinci¬ 
dent with each other when so instructed by the count-en¬ 
able inputs and internal gating. This mode of operating 
eliminates the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. A 
buffered clock input triggers the four flip-flops on the rising 
(positive-going) edge of the clock input waveform. 

These counters are fully programmable; that is, the outputs 
may be preset to either level. As presetting is synchronous, 
setting up a low level at the load input disables the counter 
and causes the outputs to agree with the setup data after 
the next clock pulse regardless of the levels of the enable 
input. Low-to-high transitions at the load input are perfectly 
acceptable regardless of the logic levels on the clock or 
enable inputs. The clear function is asynchronous and a low 
level at the clear input sets of the flip-flop outputs low re¬ 
gardless of the levels of clock, load, or enable inputs. 

The carry look-ahead circuitry provides for cascading 
counters for n-bit synchronous applications without addi¬ 


Connection Diagram 


RIPPLE OUTPUTS 

CARRY -»-> ENABLE 

Vcc OUTPUT °A °B °C Qp T LOAD 



DATA INPUTS 

9310 (J,W) 8310 (N) 

9316 (J,W) 8316 (N) 


tional gating. Instrumental in accomplishing this function 
are two count-enable inputs and a ripple carry output. Both 
count-enable inputs (P and T) must be high to count, and 
input T is fed-foward to enable the ripple carry output. The 
ripple carry output thus enabled will produce a high-level 
output pulse with a duration approximately equal to the 
high-level portion of the Qa output. This high-level overflow 
ripple carry pulse can be used to enable successive cas¬ 
caded stages. High-to-low level transitions at the enable P 
or T inputs may occur regardless of the logic level in the 
clock. 


Features 

■ Direct replacement for Fairchild 9310, 9316 

■ Internal look-ahead for fast counting 

■ Carry output for n-bit cascading 

■ Synchronous counting 

■ Load control line 

■ Diode-clamped inputs 

a Typical clock frequency 35 MHz 

■ Pin-for-pin replacements popular 54/74 counters 
9310 — 54160A/74160A (decade) 

9316 — 54161A/74161A (binary) 
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m Additional Devices _ DM93/DM8310, 16 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 







DM93/83 



Parameter 


Conditions 


10, 16 

Units 






Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, I| = —12 mA 



-1.5 

V 

lOH 

High Level Output Current 




-800 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, lOH = -800 pA 

2.4 

3.4 


V 

'OL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|h = 2 V 

V|i_ = 0.8 V, Iol = 16 mA 


0.2 

0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 

_ 



i 

mA 

l|H 

High Level 
Input Current 

Clock or 
Enable T 

Vcc = Max, V| = 2.4 V 




80 

pA 



Other Inputs 





40 

l|L 

Low Level 

Input Current 

Clock or 
Enable T 

VCC = Max, V| = 0.4 V 




-3.2 

mA 



Other Inputs 





-1.6 


'OS 

Short Circuit Output Current 

Vcc = Max ( 2 ) 

DM93 

-20 


-57 

mA 




DM83 

-18 


-57 

lCCH 

Supply Current (High Level) 

Vcc = Max (3) 

DM93 


59 

85 

mA 



_ 

DM83 


59 

94 

'CCL 

Supply Current (Low Level) 

Vcc = Max (4) 

DM93 


63 

91 

mA 



_l 

DM83 


63 

101 


Note 1: All typical values are at Vqq = 5 V. = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: l CCH is measured with the load input high, then again with the load input low, with all other inputs high and all outputs open. 
Note 4: l CCL is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 
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m Additional Devices 


DM93/DM8310, 16 


Switching Characteristics v cc = 5 v, t a = 25°c 


Parameter 


'MAX 


'PLH 


'PHL 


'PLH 


tPHL 


Maximum Clock Frequency 


Propagation Delay Time, 
Low-to-High Level Output 


Propagation Delay Time, 
High-to-Low Level Output 


Propagation Delay Time, 
Low-to-High Level Output 


Propagation Delay Time, 
High-to-Low Level Output 


tPLH 


'PHL 


'PLH 


'PHL 


'PHL 


'W(CLOCK) 


'W(CLEAR) 


'SETUP 


Propagation Delay Time, 
Low-to-High Level Output 


From 

(Input) 


Clock 


Clock 

(Load 

Input 

High) 


Propagation Delay Time, 
High-to-Low Level Output 


Propagation Delay Time, 
Low-to-High Level Output 


Propagation Delay Time, 
High-to-Low Level Output 


Propagation Delay Time, 
High-to-Low Level Output 


Width of Clock Pulse 


Width of Clear Pulse 


Setup Time 


'HOLD 


Data Inputs 
A, B, C, D 


Enable P 


Clock 

(Load 

Input 

Low) 


To 

(Output) 


Ripple 

carry 


Any Q 


Enable T 


Clear 


Any Q 


Conditions 


Cl = 15 pF, Rl = 400 Q 


Ripple 

carry 


Any Q 


Load 


Clear 


Hold Time at 
Any Input (5) 


DM93/83 


10,16 

Units 

Min 

Typ 

Max 


25 

35 


MHz 


18 

27 

ns 


16 

24 

ns 


14 

20 

ns 


16 

23 

ns 


14 

21 

ns 


18 

25 

ns 


10 

15 

ns 


12 

16 

ns 


24 

36 

ns 

25 



ns 

20 



ns 

20 




20 



ns 

25 




20 




0 


ns 


Note 5: The minimum hold time is as specified or as long as the clock input takes to rise from 0.8 V to 2 V. whichever is longer. 
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2 Additional Devices 


DM93/DM8310, 16 


Timing Diagrams 


9310/8310 Synchronous Decade Counters 
Typical Clear, Preset, Count and Inhibit Sequences 



Sequence: 

(1) Clear outputs to zero 

(2) Preset to BCD seven 

(3) Count to eight, nine, zero, one. two, and three 

(4) Inhibit 


RIPPLE CARRY 
OUTPUT 


I I 

CLEAR PRESET 


9316/8316 Synchronous Binary Counters 
Typical Clear, Preset, Count and Inhibit Sequences 



Sequence: 

(1) Clear outputs to zero 

(2) Preset to binary twelve 

(3) Count to thirteen, fourteen, fifteen, zero, one, and two 

(4) Inhibit 


RIPPLE CARRY 
OUTPUT 


I I I 

CLEAR PRESET 
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a Additional Devices 
Parameter Measurement Information 


DM93/DM8310, 16 


Switching Time Waveforms 


•plh 

(MEASURE AT tN+l) 


tW(CLOCK) 


‘ Vref jf v REF 



•PHL 

(MEASURE AT l N +2) 


tpHL 

(MEASURE AT t N+ 4> 


•PLH 

(MEASURE AT t N+2 ) 


•PHL 

(MEASURE AT t N+e ) 


•PLH 

' (MEASURE AT t N +4) 


I tpHL 

(MEASURE AT t N+10 
OR tN+16> (NOTE B) 


•plh 

(MEASURE AT t N +8> 


RIPPLE 

CARRY 

OUTPUT VoL 



•PHL 

(MEASURE AT t N+1 0 
OR N+16) (NOTE B) 


Note A: The Input pulses are supplied by a generator having the following characteristics: PRR £ 1 MHz. duly cycle £ 50%, Z 0U T » «• 'r * •» " s . *1 - 10 " s - Va,y PRR *° 

measure fM ay• 

Note B: Outputs Qq and carry are tested at t„ +10 for 9310/6310. and at t n+16 for 9316/8316. where t„ is the bit time when all outputs are low. 

Note C: Vppp = 1-5 V. 



S3 Additional Devices __ DM93/DM8310, 16 

Parameter Measurement Information (continued) 

Switching Time Waveforms 



Note A: The input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, duty cycle < 50%, Z 0UT = 50 «, t r < 10 ns, t« < 10 ns. 
Note B: Enable P and enable T setup times are measured at t n+10 for 8310/9310 and t n+16 for 8316/9316. 

Note C: V REF = 1.5 V. 
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2 Additional Devices 


DM93/DM8311 


General Description 

Each of these 4-line-to-16-line decoders utilizes TTL cir¬ 
cuitry to decode four binary-coded inputs into one of six¬ 
teen mutually exclusive outputs when both the strobe 
inputs, G1 and G2, are low. The demultiplexing function is 
performed by using the 4 input lines to address the output 
line, passing data from one of the strobe inputs with the 
other strobe input low. When either strobe input is high, all 
outputs are high. These demultiplexers are ideally suited 
for implementing high-performance memory decoders. All 
inputs are buffered and input clamping diodes are provided 
to minimize transmission-line effects and thereby simplify 
system design. 


4-Line to 16-Line Decoders/Demultiplexers 
Features 

■ Direct replacement for Fairchild 9311 

■ Pin for pin with popular 54154/74154 

■ Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

■ Performs the demultiplexing function by distributing data 
from one input line to any one of 16 outputs 

■ Input clamping diodes simplify system design 

■ High fan-out, low-impedance, totem-pole outputs 

■ Typical propagation delay 19 ns 

■ Typical power dissipation 170 m W 


Connection Diagram 


INPUTS 


OUTPUTS 



9311 (J.F); 8311 (J,N,F) 


Truth Table 


Inputs 


H H 
H H 


Outputs 


10 11 12 13 14 15 


H H 
H H 


H H 
H H 
H 
H 
H 


H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

H H 
H H 
H H 


H H 
H H 


H H 
H H 


H H 
H H 


H H 
H H 


H H 
H H 


H = High Level, L = Low Level, X = Don't Care 


H 
H 
H 
H 
H 
H 
H 

H H 
H H 
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Additional Devices 








DM93/DM8311 

Electrical Characteristics 

over recommended operating free-air temperature range (unless otherwise noted) 



Parameter 







DM93/83 




Conditions 





11 



Units 


_ 






Min 

Typ (1) 

Max 


V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 

V 

'OH 

High Level Output Current 




-800 


v OH 

High Level Output Voltage 

VCC = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = -800 pA 

2.4 

3.4 


V 

'OL 

Low Level Output Current 




16 


VOL 

Low Level Output Voltage 

-- 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Iol = 16 mA 


0.25 

0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| = 2.4 V 



40 


l|L 

Low Level Input Current 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 

ios 

Short Circuit Output Current 

Vcc = Max (2) 

DM93 

-20 


-55 

mA 


_ 

_ 

DM83 

-18 


-57 

'cc 

Supply Current 

VCC = Max (3) 

DM93 


34 

49 

mA 


_ 

_ 

DM83 


34 

56 

Note 1: All typical values are at Vcc = 5 V. T A = 25°C 

Note 2: Nol more than one output should be shorted at a lime. 

Note 3: l cc is measured with all inputs grounded and all outputs open. 

Switching Characteristics v C c = 5 v, t a = 25 °c 







Parameter 




DM93/83 





Conditions 

11 

Units 


_ 





Min 

Typ 

Max 


IPLH 

Propagation Delay Time, Low-to-High Level Output, 
From A, B, C, or D Inputs Through 3 Levels of Logic 




18 

27 

ns 

tPHL 

Propagation Delay Time, High-to-Low Level Output, 
From A, B, C, or D Inputs Through 3 Levels of Logic 

C L = 15 pF 


21 

30 

ns 

•PLH 

Propagation Delay Time, Low-to-High Level Output, 
From Either Strobe Input 

RL = 400 S) 


17 

25 

ns 

tPHL 

Propagation Delay Time, High-to-Low Level Output, 
From Either Strobe Input 




18 

27 

ns 
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Additional Devices 


General Description 

These TTL encoders feature priority decoding of the input 
data to ensure that only the highest-order data line is en¬ 
coded. Ail inputs are buffered to represent one normalized 
Series 54/74 load. The DM9318 and DM8318 encode eight 
data lines to three-line (4-2-1) binary (octal). Cascading 
circuitry (enable input El and enable output EO) has been 
provided to allow octal expansion without the need for ex¬ 
ternal circuitry. For all types, data inputs and outputs are 
active at the low logic level. 


DM93/DM8318 
Priority Encoders 

Features 

■ Direct replacement for Fairchild 9318 

■ Pin for pin with popular DM54148/74148 

■ Encodes 8 data lines to 3-line binary (octal) 

■ Applications include: 

N-bit encoding 

Code converters and generators 

■ Typical data delay 10 ns 

■ Typical power dissipaiton igo m W 


Connection Diagram 



9318 (J,W); 8318 (N) 

Logic Diagram 


Truth Table 


Inputs 


El 


6 


X 
H 
X 
X 
L 
H 
H 

H H 
H H 
H H 


H H 
H H 
H 
H 
H 


Outputs 


A2 A1 AO GS EO 


H 
H 
L 
H 
L 
H 
L 
H 

H H L 
H H H 


H - High Logic Level, L = Low Logic Level, X = Don’t Care 
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Additional Devices DM93/DM8318 

Electrical Characteristics over recommended operating free-air temperatu 

e range (unless otherwise not 

ed) 

Parameter 

Conditions 

DM93/83 

Units 

18 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vqc = Min, l| = —12 mA 



-1.5 

V 

lOH 

High Level Output Current 




-800 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, loH = _80 ° 

2.4 



V 

•OL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, loL = 16 mA 



0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

l|H 

High Level 
Input Current 

0 Input 

Vcc = Max, V| = 2.4 V 



40 

pA 



80 

Others 

l|L 

Low Level 

Input Current 

0 Input 

Vcc = Max, V| = 0.4 V 



-1.6 

mA 



-3.2 

Others 

ios 

Short Circuit C 

utput Current 

Vcc = Max (2) 

-35 


-85 

mA 

Icc 

Supply Current 

VcC = Max (3) 

Condition 1 


40 

60 

mA 

Condition 2 


35 

55 

Note 1: All 

Note 2: No 

Note 3: l c c 

typical value are at Vqq - 5 V, — 25°C. 

more than one output should be shorted at a time. ...... , . . . „„ 

(condition t) is measured with inputs 7 and Et grounded, other inputs and outputs open: l cc (condition 2) is measured with all inputs and outputs open. 
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S3 Additional Devices DM93/DM8318 


Switching Characteristics v cc = 5 v, t a = 25 °c 


Parameter 

From 

(Input) 

To 

(Output) 

Waveform 

Conditions 

DM93/83 

18 

Units 



Min 

Typ 

Max 


'PLH 

'PHL 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

0 thru 7 

A, B, C, D 

In-Phase Output 

Cl = 15 pF 

Rl = 400 S! 


10 

15 

ns 


9 

14 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

0 thru 7 

A, B, C, D 

Out-of-Phase 

Output 


13 

19 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


12 

19 

ns 

'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

0 thru 7 

EO 

Out-of-Phase 

Output 


6 

9 

ns 

'PHL 

Propagation Delay Time, 
High-to-Low Level Output 


14 

21 

ns 

'PLH 

'PHL 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

0 thru 7 

GS 

In-Phase Output 


18 

27 

ns 


14 

21 

ns 

'PLH 

'PHL 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time. 
High-to-Low Level Output 

El 

AO, A1, 
or A2 

In-Phase Output 


10 

15 

ns 


10 

15 

ns 

'PLH 

'PHL 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

El 

GS 

In-Phase Output 


8 

12 

ns 


10 

15 

ns 

'PLH 

'PHL 

Propagation Delay Time, 
Low-to-High Level Output 

Propagation Delay Time, 
High-to-Low Level Output 

El 

EO 

In-Phase Output 



10 

15 

ns 



17 

26 

ns 
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Additional Devices 


DM93/DM8322 


General Description 


Quad 2-Line to 1-Line Data Selectors/Multiplexers 
Applications 


These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four out¬ 
put gates. A separate strobe input is provided. A 4-bit word 
is selected from one of two sources and is routed to the four 
outputs. True data is presented at the outputs. 

Features 

■ Direct replacement for Fairchild 9322 

■ Pin-for-pin with popular DM54157/74157 

■ Buffered inputs and outputs 


Expand any data input point 
Multiplex dual-data buses 

Generate four functions of two variables (one variable is 
common) 

Source programmable counters 


Connection Diagram 


Truth Table 


INPUTS INPUTS 

-*-v OUTPUT ,-*-v OUTPUT 



Inputs 

Output 

Strobe 

Select 

A 

B 

Y 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


H = High Level. L = Low Level. X = Don't Care 
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n Additional Devices 
Logic Diagram 


DM93/DM8322 



Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

_ DM93 _ DM83 

Parameter Conditions 90 00 .. 


High Level Input Voltage 
Low Level Input Voltage 

Input Clamp Voltage _ V C c = Min, l| = —12 mA 

High Level Output Current 

High Level Output Voltage Vcc = Min, V|h = 2 V 


Low Level Output Current 
Low Level Output Voltage 


| V|L = 0-8 V, Ioh = -800pA 


Vcc = Min, V|H = 2 V 
V|L = 0-8 V, Iql = 16 mA 


l| Input Current at Maximum 

Input Voltage ^CC - Max, V| - 5.5 V 

l|H High Level Input Current Vcc =Max, V| = 2.4 V 

jlL_ Low Level Input Curren t Vcc = Max, V| = 0.4 V 

lOS Short Circuit Output Current Vcc = Max (2) 

ICC Supply Current Vcc = Max (3) 

Note 1: All typical values are at Vqq = 5 V. = 25°C 

Note 2: Not more than one output should be shorted at a time. 

Note 3: l cc is measured with 4 5 V applied to all inputs and all outputs open. 



2 Additional Devices 
Switching Characteristics v C c = 5 v, t a = 25°c 


DM93/DM8322 


-r 

Parameter 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 


From (Input) 


Conditions 


Cl = 15 pF, Rl = 400 fl 


DM93/83 


22 

Units 

Min 

Typ 

Max 



8 

14 

ns 


10 

14 

• 

ns 


13 

20 

ns 


14 

21 

ns 


15 

23 

ns 


17 

27 

ns 




53 Additional Devices 


DM93/DM8334 


General Description 

The DM9334/ DM8334 is a high speed 8-bit Addressable 
Latch designed for general purpose storage applications in 
digital systems. It is a multifunctional device capable of 
storing single line data in eight addressable latches, and 
being a one-of-eight decoder and demultiplexer with active 
level high outputs. The device also incorporates an active 
level low common clear for resetting all latches, as well as 
an active level low enable. 

The DM9334/DM8334 has four modes of operation which 
are shown in the mode selection table. In the addressable 
latch mode, data on the data line (D) is written into the ad¬ 
dressed latch. The addressed latch will follow the data in¬ 
put with all non-addressed latches remaining in their 
previous states. In the memory mode, all latches remain in 
their previous state and are unaffected by the data or ad¬ 
dress inputs. 

In the one-of-eight decoding or demultiplexing mode, the 
addressed output will follow the state of the D input with all 
other inputs in the low state. In the clear mode all outputs 
are low and unaffected by the address and data inputs. 


Truth Tables 


E 

C 

MODE 

L 

H 

Addressable Latch 

H 

H 

Memory 

L. 

L 

Active High Eight 



Channel Demultiplexer 

H 

L 

Clear 


X = Don't Care Condition 
L = Low Voltage Level 
H = High Voltage Level 
Qjyj—! - Previous Output State 


8-Bit Addressable Latches 

When operating the device as an addressable latch, 
changing more than one bit of the address could impose a 
transient wrong address. Therefore, this should only be 
done while in the memory mode. . 

The truth table below summarizes the operation of the 
product. 


Features 

■ Direct replacement for Fairchild 9334 

■ Common clear 

■ Easily expandable 

■ Random (addressable) data entry 

■ Serial to parallel capability 

■ 8 bits of storage/output of each bit available 

■ Active high demultiplexing/decoding capability 


Connection Diagram 

Vqc C E D Q7 Q6 Q5 Q4 



Inputs 

Present Output States 



C 

I 

D 

AO 

A1 

A2 

QO 

Q1 

Q2 

03 

Q4 

Q5 

06 

07 

Mode 


L 

H 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

Clear 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 



L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 



L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 



L 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 



• 

• 

• 


• 





• 





Demultiplex 


• 

• 

• 


• 





• 







• 

• 

• 


• 





• 







L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 



H 

H 

X 

X 

X 

X 

o 

z 

1 

Memory 

H 

L 

L 

L 

L 

L 

L 

Qn-i 

Qn-i 

Qn-i 







H 

L 

H 

L 

L 

L 

H 

Qn-i 

Qn-i 








H 

L 

L 

H 

L 

L 

Qn-1 

L 

Qn-i 








H 

L 

H 

H 

L 

L 

Qn-i 

H 

Qn-i 






Addressable 


• 

• 

• 


• 




• 






Latch 


• 

• 

• 


• 




• 








• 

• 

• 


• 




• 








H 

L 

L 

H 

H 

H 

Qn-i 






Qn-i 

L 



H 

L 

H 

H 

H 

H 

Qn-i 






Qn-i 

H 
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S3 Additional Devices DM93/DM8334 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM93/83 

Units 

34 

Min 

Typ (1) 

Max 

V| H 

High Level Input Voltage 


2 



V 

V|L 

Low Level Input Voltage 




0.8 

V 

V| 

Input Clamp Voltage 

Vcc = Min, l| = —12 mA 



-1.5 

V 

'OH 

High Level Output Current 




-800 

pA 

VOH 

High Level Output Voltage 

Vcc = Min, V|H = 2 V 

V|L = 0.8 V, Ioh = ~ 800 aA 

2.4 

3.6 


V 

lOL 

Low Level Output Current 




16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V IH = 2 V 

V|[_ = 0.8 V, lOL = 16 mA 


0.2 

0.4 

V 

l| 

Input Current at Maximum 
Input Voltage 

Vcc = Max, V| = 5.5 V 



1 

mA 

IlH 

High Level Input Current 

Vcc = Max, V| =2.4 v 

E Input 


15 

60 

mA 

Others 


10 

40 

IlL 

Low Level Input Current 

VqC = Max, V, = 0.4 V 

E Input 


-1.44 

-2.4 

mA 

Others 


-0.96 

-1.6 

ios 

Short Circuit Output Current 

Vcc = Max <2) 

-30 

-65 

-100 

mA 

ICC 

Supply Current 

Vcc = Max 


56 

86 

mA 


Note 1: All typical values are at Vqq = 5 V, T^ - 25°C 

Note 2: Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second 


Switching Characteristics v C c = 5 v, t a = 25°c 








DM93/83 



Parameter 

From 

(Input) 

To 

(Output) 


Conditions 

34 

Units 





Min 

Typ 

Max 


'PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Enable 

Output 




19 

28 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

(Figure 1) 




18 

27 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Data 

Output 




24 

35 

ns 

*PHL 

Propagation Delay Time, 
High-to-Low Level Output 

(Figure 2) 




19 

28 

ns 

tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Address 

Output 

C L = 

15 pF, R[_ = 400 Q 


23 

35 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

(Figure 3) 


21 

35 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Clear 

Output 
(Figure 5) 




21 

31 

ns 

tw 

Enable Pulse Width 
(Figure 1) 





19 

13 


ns 

(SETUP 

High Data to Enable (Figure 4) 





20 

13 




Low Data to Enable (Figure 4) 





20 

14 


ns 


Address to Enable (3) (Figure 6) 





10 

5 



‘HOLD 

High Data to Enable (Figure 4) 





0 

-10 


ns 


Low Data to Enable (Figure 4) 





0 

-13 


ns 


Note 3: The Address to Enable Set-Up Time is the time betore the High-to Low Enable transition that the Address must be stable so that the correct latch is addressed 
and the other latches are not affected _______ 
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DM93/DM8334 



'2 
















2 Additional Devices 


DM96/DM8601 


General Description 

These retriggerable one shots provide the designer with 
four inputs; two active high and two active low. This permits 
a choice of either leading-edge or trailing-edge triggering, 
independent of input transition times. When input conditions 
for triggering are met, a new cycle starts and the external 
capacitor is rapidly discharged and then allowed to charge 
again. The retriggerable feature allows for output pulse 
widths to be expanded. In fact a continuous true output can 
be maintained by havjng an input cycle time which is shorter 
than the output cycle time. Retriggering may be inhibited by 
tying the Q output to an active low input. 


Connection Diagram 


Retriggerable One Shots 

Features 

■ High speed operation—input repetition rate > 10 MHz 

■ Flexibility of operation—optional retriggering/lock-out 
capability 

■ Output pulse width range—50 ns to oo 

■ Leading or trailing edge triggering 

■ Complementary outputs/inputs 

■ Input clamping diodes 

■ DTL/TTL compatible logic levels 


Truth Table 



Inputs 

Outputs 

A1 

A2 

B1 

B2 

Q 

0 

H 

H 

X 

X 

L 

H 

X 

X 

L 

X 

L 

H 

X 

X 

X 

L 

L 

H 

L 

X 

H 

H 

L 

H 

L 

X 

\ 

H 

_n_ 

i_r 

L 

X 

H 

t 

_TL 

i_r 

X 

L 

H 

H 

L 

H 

X 

L 

t 

H 

_TL 

~i_r 

X 

L 

H 

t 

J L 

“L_r 

H 

i 

H 

H 

_n_ 

i__r 

i 

* 

H 

H 

_n_ 

~i_r 

* 

H 

H 

H 

_n_ 

i_r 


9601 (J,W); 8601 (N) 

Schematic Diagram 


(13) 


( 11 ) 
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Iditional Devices 

cai Characteristics 

DM96/DM8601 

Electri 

over recommended operating free-air temperature range (unless otherwise noted) 

Parameter 

Conditions 

DM96 

DM86 

Units 

01 

01 



Min 

Typ (1 

Max 

Min 

Typ (1) 

Max 

V|H 

High Level Input Voltage 

Ta = -55°C 

2.0 






V 

Ta = 0°c 




1.9 



T a = 25°C 

1.7 



1.8 



Ta = 75°C 




1.6 



Ta = 125-C 

1.5 






VlL 

Low Level Input Voltage 

T A = -55°C 



0.85 




V 

t a = o°c 






0.85 

Ta = 25°c 



0.90 



0.85 

Ta = 75°C 






0.85 

Ta = 125°C 



0.85 




V| 

Input Clamp Voltage 

Vcc = Min, l| = -12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




-720 



-960 

fA 

Voh 

High Level Output Voltage 

Vcc = Min, Ioh = Max 

2.4 



2.4 



V 

'OL 

Low Level Output Current 




10 



12.8 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, Iol = Max 



0.40 



0.45 

V 

IlH 

High Level Input Current 

Vcc = Max, V| = 4.5 V 


15 

60 


15 

60 

fa 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.40 V 



-1.6 




mA 

V| = 0.45 V 






-1.6 

'OS 

Short Circuit Output Current 

Vcc = Max (2) 

-10 


-40 

-10 


-40 

mA 

'cc 

Supply Current 

Vcc “ Max 



25 



25 

mA 

Note 1: All typical values are at Vqq = 5 V, T A = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Unless otherwise specified, R x = 10 kS! between Pin 13 and V cc on all tests. 

Note 4: Ground Pin 11 for V 0L test on Pin 6. V 0H test on Pin 8 and l 0S test on Pin 8. Open Pin for V 0L test on Pin 8, V 0H test on Pin 6 an 

Switching Characteristics v cc = 5 v, t a = 25°c 

Iqs test 

n Pin 6. 


Parameter 

Conditions 

DM96 

DM86 

Units 

01 

01 



Min 

Typ 

Max 

Min 

Typ 

Max 

•PLH 

Propagation Delay Time, 
Low-to-High Level Output 

Negative Trigger Input 
to True Output 

Cl = 15 pF, 

c x = 0 

RX = 5 kfl 


25 

40 


25 

40 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low 

Negative Trigger Input 
to Complement Output 


25 

40 


25 

40 

ns 

*PW (MIN) 

Minimum True Output 

Pulse Width 


45 

65 


45 

65 

ns 

tp W 

Pulse Width 

RX = 10 kS), 
Cx = 1000 pF 

3.08 

3.42 

3.76 

3.08 

3.42 

3.76 

ns 

CSTRAY 

Maximum Allowable 

Wiring Capacitance 

Pin 13 to GND 



50 



50 

pF 

Rx 

External Timing Resistor 


5 


25 

5 


50 

kfl 
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^ Additional Devices 


Operating Rules 

1 . An external resistor Fix and an external capacitor Cx 
are required for operation. The value of Rx can vary be¬ 
tween the limits shown in switching characteristics. The 
value of Cx is optional and may be adjusted to achieve 
the required output pulse width. 

2. Output pulse width tpw may be calculated as follows:. 


• 0.32 RxCx 


L R xJ 


^7r (for Cx > 10 3 pF) 


RX in k!), Cx in pF and tpw in ns. 

(For Cx < 10 3 pF, see curve.) 

RX and Cx must be kept as close as possible to the cir¬ 
cuit in order to minimize stray capacitance and noise 


DM96/DM8601 


pickup. If remote trimming is required, Rx may be split up 
such that at least Rx(MIN) must be as close as possible 
to the circuit and the remote portion of the trimming re¬ 
sistor R < Rx(MAX) ~ R X- 

Set-up time (t i) for input trigger pulse must be > 40 ns. 
(See Figure 1). 

Release time O 2 ) for input trigger pulse must be 
> 40 ns. (See Figure 2). 

Retrigger pulse width (see Figure 3) is calculated as fol¬ 
lows: 


tw = tpw + fPLH = 0.32 RxCx 


ri + n 

L R xJ 


2.5 V -jy 

1.5 v/ 



Typical Performance Characteristics 


Output Pulse Width vs 
Timing Resistance And 
Capacitance For 
Cx < 10 3 pF 


SiiBSSISI 
IHB5 m\ 



10 10 2 10 3 

C X , TIMING CAPACITANCE (pF) 


Normalized Output 
Pulse Width vs Ambient 
Temperature 


Vcc = 5.0 V 
R X = 10 k 
Cx = 10 3 pF 


r 5 -25 25 75 125 

T A - AMBIENT TEMPERATURE (°C) 


Normalized Output 
Pulse Width vs Supply 
Voltage 


PI 





Ta 

25°C 






Cx 

103 pF 







_ 



































_ 

_ 



_ 




4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 


Normalized Output 
Pulse Width vs 
Operating Duty Cycle 


Pulse Width vs Timing 
Resistance 


Output Pulse Width vs 
Ambient Temperature 


r 





• 































_ 


_ 

_ 


R X = 10 k 
Cx = I0 3 pF 
T A = 25°C 



OPERATING DUTY CYCLE (%) 


10 20 30 40 50 

R x - EXTERNAL TIMING RESISTANCE (k!2) 


V C C = 5.0 V 
R X = 5.0 k 

c x = o 


COMPLEMENTARY OUTPUT, 


-75 -25 25 75 125 

T A - AMBIENT TEMPERATURE (°C) 
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53 Additional Devices 

Dual Retriggerable, Resettable One Shots 


General Description 

These dual resettable, retriggerable one shots have two in¬ 
puts per function; one which is active high, and one which is 
active low. This allows the designer to employ either lead¬ 
ing-edge or trailing-edge triggering, which is independent 
of input transition times. When input conditions for trigger¬ 
ing are met, a new cycle starts and the external capacitor is 
allowed to rapidly discharge and then charge again. The 
retriggerable feature permits output pulse widths to be ex¬ 
tended. In fact a continuous true output can be maintained 
by having an input cycle time which is shorter than the out¬ 
put cycle time. The output pulse may then be terminated at 
any time by applying a low logic level to the RESET pin. 
Retriggering may be inhibited by either connecting the Q 


output to an active high input, or the Q output to an active 
low input. 

Features 

■ 70 ns to oo output width range 

■ Resettable and retriggerable—0% to 100% duty cycle 

■ TTL input gating—leading or trailing edge triggering 

■ Complementary TTL outputs 

■ Optional retrigger lock-out capability 

■ Pulse width compensated for Vcc and temperature 
variations 


Connection Diagram 


VCC C D Q Q 


J 

16 

15* 

14 * 

13 

^4 

ii 

10 

9 





_T 


m 



2 





— 

1 

c 






-e 

5 - 

& 


L_=_ 

1 * 

2* 

3 

4 


6 

7 

8 


C D Q Q GND 

‘Pins for external timing 


Truth Table 


Pin No’s. 

Operation 

5(11) 

4(12) 

3(13) 

H— L 

L 

H 

Trigger 

H 

L—H 

H 

Trigger 

X 

X 

L 

Reset 


H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 


9602 (J,W); 8602 (N) 
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^ Additional Devices DM96/DM8602 


Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 


Parameter 

Conditions 

DM96 

DM86 

Units 

02 

02 

Min 

Typ (D 

Max 

Min 

Typ (D 

Max 

V|H 

High Level Input Voltage 

T A = -55°C 

2.0 






V 

t a = o°c 




1.9 



T A = 25°C 

1.7 



1.8 



T A = 75°C 




1.65 



T A = 125°C 

1.5 






V|L 

Low Level Input Voltage 

T A = —55°C 



0.85 




V 

t A = 0°C 






0.85 

T A = 25°C 



0.90 



0.85 

T A = 75°C 






0.85 

T A = 125°C 



0.85 




V| 

Input Clamp Voltage 

VcC = Min, l| = —12 mA 



-1.5 



-1.5 

V 

'OH 

High Level Output Current 




-800 



-800 

mA 

VOH 

High Level Output Voltage 

Vqc - Min, V|H = Min, 

V||_ = Max, loH = — 800 /xA (4) 

2.4 



2.4 



V 

lOL 

Low Level Output Current 




16 



16 

mA 

VOL 

Low Level Output Voltage 

Vcc = Min, V|H = Min, 

V|[_ = Max, Iol = 16 mA (4) 



0.40 



0.45 

V 

l|H 

High Level Input Current 

Vcc = Max, V| = 4.5 V 


10 

60 


10 

60 

pA 

IlL 

Low Level Input Current 

Vcc = Max 

V| = 0.40 V 



-1.6 




mA 

V| = 0.45 V 






-1.6 

Vcc = Min 

V| = 0.40 V 



-1.24 




V| = 0.45 V 






-1.41 

'OS 

Short Circuit Output 

Current 

VCC = Max (2) (4) 



-25 



-35 

mA 

'cc 

Supply Current 

Vcc = Max 


39 

45 


39 

50 

mA 


Note 1: All typical values are at Vqq = 5V, = 25°C. 

Note 2: Not more than one output should be shorted at a time. 

Note 3: Unless otherwise noted, Ft* = 10 kS2 for all tests. 

Note 4: Ground Pin 1(15) for V 0 |_ on Pin 7 (9), or for V 0 h on Pin 6 (10), or for l 0 s on Pins 6 (10); also, apply momentary ground to Pin 4(12). Open Pin 1(15) for Vql on 
Pin 6 (10), or for Vqh on Pin 7 (9). or for Iqs on Pln 7 (9)- 



a Additional Devices 


DM96/DM8602 


Switching Characteristics v C c = 5 v, t a = 25 °c 





DM96 

DM86 



Parameter 

Conditions 

02 

02 

Units 




Min 

Typ 

Max 

Min 

Typ 

Max 


tPLH 

Propagation Delay Time, 
Low-to-High Level Output 

Negative Trigger Input 
to True Output 

Cl = 15 pF 
Cx = 0 

RX = 5 kS) 


25 j 

35 


25 

40 

ns 

tPHL 

Propagation Delay Time, 
High-to-Low Level Output 

Negative Trigger Input 
To Complement Output 


29 ; 

43 


29 

48 

ns 

tpw (MIN) 

Minimum True Output 

Pulse Width 




72 

90 


72 

100 

ns 


Minimum Complement 

Pulse Width 




78 

100 


78 

110 


tpw 

Pulse Width 


RX = 10 kS), 
Cx = 1000 pF 

3.08 

3.42 

3.76 

3.08 

3.42 

3.76 

MS 

CSTRAY 

Maximum Allowable Wiring 
Capacitance 


Pins 2, 14 to 
GND 



50 



50 

PF 

Rx 

External Timing Resistor 



5 


25 

5 


50 

kfi 


Operating Rules 


1 . 

2 . 


3. 


4. 


An external resistor (Rx) and external capacitor (Cx) 
are required as shown in the Logic Diagram. 

The value of Cx may vary from 0 to any necessary val¬ 
ue available. If, however, the capacitor has leakages 
approaching 3.0 iiA or if stray capacitance from either 
terminal to ground is more than 50 pF, the timing equa¬ 
tions may not represent the pulse width obtained. 

The output pulse with (t) is defined as follows: 

t * 0.31 R X C X [l + r^] 

where Rx is in kO, Cx is in pF 
t is in ns 

for Cx < 10 3 pF, see Figure 1. 


C. Use to obtain extended pulse widths: 

This configuration can be used to obtain extended 
pulse widths, because of the larger timing resistor 
allowed by beta multiplication. Eleotrolytics with 
high inverse leakage currents can be used. 

R < RX (0.7) (hpE Q1) or < 2.5 MS), whichever is 
the lesser 

RX (min) < Ry < Rx (max) 

(5 kS2 < Ry < 10 kS) is recommended) 

Q1: NPN silicon transistor with hpg requirements of 
above equations, such as 2N5961 or 2N5962. 

t = 0.3 RCx 

Ry 


If electrolytic type capacitors are to be used, the fol¬ 
lowing three configurations are recommended: 

A. Use with low leakage capacitors: 

The normal RC configuration can be used predict¬ 
ably only if the forward capacitor leakage at 5.0 V is 
less than 3 pA, and the inverse capacitor leakage at 
1.0 V is less than 5 pA over the operational tem¬ 
perature range. 


v cc 



This configuration is not recommended with 


—WH 

. PIN 2 


Rx 

c x 

5. To obtain variable pulse width by remote trimming, the 
following circuit is recommended: 


R<0.6 R x (Max) 


B. Use with high inverse leakage current electrolytic 
capacitors: 

The diode in this configuration prevents high in¬ 
verse leakage currents through the capacitor by 
preventing an inverse voltage across the capacitor. 
The use of this configuration is not recommended 
with retriggerable operation. 

t 0.3 RCx 


: R X (Min) 
v/as close as 

— r- 'POSSIBLE TO DEVICE < 

(15) | < 

PIN 1 

VCC O-- * 


R X (Max)-Rx 


6. Under any operating condition, Cx and Rx (min) must 
be kept as close to the circuit as possible to minimize 
stray capacitance and reduce noise pickup. 


Vcc 



(15) 
PIN 1 
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Additional Devices 


Operating Rules (Continued) 


7. Input Trigger Pulse Rules (See Triggering Truth Table) 



Input to Pin 5 (11), (Pin 3 (13) - HIGH) 

Pin 4 (12) = LOW 

1 1 , t 3 = Min. Positive Input Pulse Width > 40 ns 
t 2 , t 4 = Min. Negative Input Pulse Width > 40 ns 



Input to Pin 4 (12) (Pin 3 (13) — HIGH) 

Pin 5 (11) = HIGH 

8. The retriggerable pulse width is calculated as shown 


below: 

tw = t + tpLH = 0 31 R X Cx 


(' + Rx) 


+ (PLH 



I---»w- 


Typical Performance Characteristics 



C X - TIMING CAPACITANCE (pF) 


FIGURE 1. Output Pulse Width vs Timing Resistance 
and Capacitance For Cx < 10 3 pF 


DM96/DM8602 


The retrigger pulse width is equal to the pulse width (t) 
plus a delay time. For pulse widths greater than 500 ns, 
tyy can be approximated as t. Retriggering will not oc¬ 
cur if the retrigger pulse comes within « 0.3 Cx (ns) 
after the initial trigger pulse (i.e., during the discharge 
cycle). 

9. Reset Operation — An overriding clear (active LOW 
level) is provided on each one shot. By applying a LOW 
to the reset, any timing cycle can be terminated or any 
new cycle inhibited until the LOW reset input is re¬ 
moved. Trigger inputs will not produce spikes in the 
output when the reset is held LOW. 

input _□_n_n_n_ 

BESET |_1 

0 OUTPUT 1 PULSE I I 1_ 

I-WIDTH-:_ __ 

Q OUTPUT L 

10. Vcc and Ground wiring should conform to good high 
frequency standards so that switching transients on 
Vcc and Ground leads do not cause interaction be¬ 
tween one shots. Use of a 0.01 to 0.1 pF bypass ca¬ 
pacitor between Vcc anc 1 Ground located near the 
DM9602/DM8602 is recommended. 



T A - AMBIENT TEMPERATURE (°C) 


FIGURE 2. Normalized Output Pulse Width vs Ambient 
Temperature 
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Additional Devices 

Typical Performance Characteristics (continued) 


DM96/DM8602 



Px - EXTERNAL TIMING RESISTOR (Kll) 
FIGURE 3. Pulse Width vs Timing Resistor 


T 
- R 

\ = 

25°C 

10 kft 



C 

X = 

103 pF 










y 





y 





y 

y 





y 

y 




















4.0 4.5 5.0 5.5 6.0 

Vcc - SUPPLY VOLTAGE (V) 

FIGURE 4. Normalized Output Pulse Width vs Supply 
Voltage 


v cc = 5.0 v 
Rx = 5 kft 
C X = 0 
C L = 15 pF 


COMPLEMENTARY OUTPUT 


4 TRUE OUTPUT “ 

I I I I I i i i I 

t5 -25 25 75 125 

T A • AMBIENT TEMPERATURE (°C) 
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0.300-0.320 
! (7.620-8.128) 

(0.762) 

MAX 

| | 



fr ~ _ i 

1- 

s 

i - 

i 

ll 0.009- 

(0.229- 

J 

-is 

HtS) 



0.025 0.015 
(0.635 0.381) 


0.018 - 0.003 
(0.457 0.076) 


0.130 0.005 
(3.302 0.127) 

— 1—1 


0125 <°- 508 > 

- MIN 

(3.175) 

MIN 


0.092 (2.286) 

iOsTi-l™ 

DIA NOM \ 


111 111 LU Li) LU 


T ~r 

0.250 0.005 
(6.350 0.127) 

J _± 


NS Package N18A 
18-Lead Molded DIP (N) 


0.300-0.320 
(7.620-8.128) . 



0.345 

— (8.763)-- 


(0.229-0.254) 

TYP 

0.075 0.005 
(1.905 0.127)” 



0.130 0.005 
(3.302 0.127) 


0.100 0.010 
(2.540 • 0.254) 


" 0.018 0.003 
(0.457 ■ 0.076)~" 



0.250 0.005 
(6.350 0.127) 


NS Package N20A 
20-Lead Molded DIP (N) 
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Packages 


•- i —:-(32.258) - 

MAX 

is] H |5l H l»l [»1 W 


0.540 0.005 
(13.716 0.127) 


UllllM'LULULULilLUlHJ UU Ua 




0.160 0.005 
(4.064 0.127) 

l-t 


NS Package N24A 
-Lead Molded DIP (N) 


0.010 0.025 
<0.254 0.G35 


I 0.050 0.005 
j (1.270 0.127) 



(0.381-0.483) 

TYP 


NS Package W14A 
14-Lead Flat Package (W) 


0.050-0.080 

(1.270-2.032) 

0.004-0.006 


0.375-0.400 
" (9.525-10.16)" 


"*"'(1.270 0. 


0.050 0.005 
[1.270 0.127) 



0.940-0.960 

(23.876-24.384) 


-0.019 


NS Package W16A 
16-Lead Flat Package (W) 
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883/RETS Program 


The National Semiconductor 883/RETS Program was conceived with the intent of offering 
our customers a standardized, off-the-shelf, integrated circuit fully compliant to 
MIL-STD-883. 

The following specification outlines the program qualification, quality conformance and 
processing requirements. Records and data substantiating the testing as specified herein 
are controlled and administered by the National Semiconductor Quality Assurance and 
Reliability groups and are available for review. 

As a complement to this program, the National Quality system is designed to encompass 
the requirements of MIL-Q-9858 and associated documents. 

Tom Griffiths, Director 

Quality Assurance and Reliability 

National Semiconductor Corporation 
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MIL-STD-883 

Mil-Standard-883 is a Test Methods and Procedures Docu¬ 
ment for Microelectronic Circuits. It was derived from MIL- 
S-19500, MIL-STD-750, and MIL-STD-202C for transistors 
and diodes at about the time that National Semiconductor 
Corporation was entering the military microelectronics mar¬ 
ket. As a result, our standard quality control operations are 
written around MIL-STD-883. The bonding control, visual in¬ 
spections, and post seal screening requirements set forth 
by 883 (as well as added control procedures beyond the 
requirements of 883) have been part of National’s quality 
control procedures almost from the start. Our Quality As¬ 
surance Procedures Manual is available upon request. 

We offer a complete line of 883 (Class B) products as stan¬ 
dard, off-the-shelf items. Special 883 data sheets have 
been prepared to reflect this capability. They show proc¬ 
ess flow, electrical parameters, end of test criteria, and 
test circuits. We save you the problem of specifying test 
and inspection procedures, and offer significant cost sav¬ 
ings by having an off-the-shelf, “to the letter" 883 program. 
In addition, we will test any of our integrated circuits to any 
class of MIL-STD-883. 

MIL-M-38510 

MIL-M-38510 specifies the general requirements for 
supplying microcircuits. These are: product assurance, 
which includes screening and quality conformance inspec¬ 
tion: design and construction; marking; and workmanship. 
The screening and quality conformance inspection are con¬ 
ducted in accordance with MIL-STD-883. 

Screening 

All microcircuits delivered in accordance with MIL-M-38510 
must have been subjected to, and passed all the screening 
tests detailed in Method 5004 of MIL-STD-883 for the type 
of microcircuit and product assurance level. 

The device electrical and package requirements of MIL-M- 
38510 are detailed by a device specification referred to as 
a slash sheet. Each slash sheet defines the microcircuit 
electrical performance and mechanical requirements. Each 
device listed on a slash sheet is referred to as a slash num¬ 
ber and the group of the microcircuits contained on a slash 
sheet is defined as a family of devices. The device may be 
Class B or C as defined by MIL-STD-883, Method 5004 and 
5005. Three lead finishes are allowed by the slash sheet, 
pot solder dip, bright tin plate, and gold plate. 

The MIL-M-38510 specs for standard devices require 100% 
DC testing at 25°C, -55°C and +125°C. AC testing is per¬ 
formed at +25°C. The electrical parameters specified are 


MIL-STD-883/MIL-M-38510 


tighter than the normal data sheet guaranteed limits. Addi¬ 
tionally, MIL-M-38510 requires device traceability, exten¬ 
sive documentation and closely matched maintenance. 

Quality Conformance 

Quality conformance inspection is conducted in accor¬ 
dance with the applicable requirements of Group A, (elec¬ 
trical test), Group B and C, (environmental test) of Method 
5005, MIL-STD-883. These tests are conducted on a sam¬ 
ple basis with Group A performed on each sublot, Group B 
on each lot, and Group C as specified (usually every three 
months). 

To supply devices to MIL-M-38510, the 1C manufacturer 
must qualify the devices he plans to supply to the detail 
specifications. Qualification consists of notifying the quali¬ 
fying activity of one's intent to qualify to MIL-M-38510. After 
passing comprehensive audits of facilities and documenta¬ 
tion systems, the 1C manufacturer will subject the device to 
and demonstrate that they satisfy all of the Group A, B, and 
C requirements of Method 5005 of MIL-STD-883 for the 
specified classes and types of 1C. The qualification tests 
shall be monitored by the qualifying agency. Finally the 1C 
manufacturer shall prepare and submit qualification test 
data to the qualifying agency. Groups A, B, and C inspec¬ 
tions then shall be performed at intervals no greater than 
three months. 

The purpose of qualification testing is to assure that the 
device and lot quality conform to certain standard limits. In 
effect, lot qualification tests tend to ensure that once a par¬ 
ticular device type is demonstrated to be acceptable, its 
production, including materials, processing, and testing will 
continue to be acceptable. These limits are specified in 
MIL-STD-883 in terms of LTPD’s (Lot Tolerance Percent 
Defective) for the various qualification test sub-groups. 
Qualification testing is performed on a sample of devices 
which are chosen at random from a lot of devices that has 
satisfactorily completed the screening of Method 5004 
must be performed on each device, i.e. on a 100% basis as 
opposed to qualification testing (Method 5005) which oc¬ 
curs on a random sample basis. 

In summary, the entire purpose of MIL-M-38510 and MIL- 
STD-883 is to provide the military, through its contractors 
with standard devices. 

We at National Semiconductor have supplied and are 
supplying devices to the MIL-M-38510 specifications. 
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MAXIMUM POWER DISSIPATION 

To insure reliable long term operation of its Integrated Cir¬ 
cuits, National Semiconductor has specified maximum junc¬ 
tion temperature .(Tj) limits. These limits are at 150°C for 
circuits packaged in a molded dual-in-line package (Epoxy 
B), and 175°C for all other package types. 

Maximum power dissipation (Pq) of an integrated circuit is 
limited by maximum allowable junction temperature of the 
silicon die, and thermal resistance (0j_x) of the package. 
Figure 1 illustrates the relationship between power dissipa¬ 
tion and junction temperature. 

The line indicating "Maximum Power Rating of Package" is 
projected from the maximum junction temperature limit 
(150°C in this example) at a slope corresponding to the 
package thermal resistance (l/flj-x) Below this line is the 


Thermal Ratings for IC’s 

safe operating area of the device. Additional constraints 
are Maximum Power Dissipation and Maximum Operating 
Temperature (T A ). These parameters may be determined 
from device data sheets. For this example, Pq(MAX) = 300 
mW and T A(MAX ) = 70 "C. 

Point A in Figure 1 is an operating point corresponding to 
Ta = 50°C and Pq = 100 mW. Determine device junction 
temperature by projecting a line from point “A", parallel to 
the Maximum Power Rating curve, until it intersects the 
horizontal axis. Tj is determined from the point of intersec¬ 
tion with the horizontal axis. For this example, Tj is 45°C. 

THERMAL INFORMATION 

Figure 2 illustrates thermal resistance characteristics for 
Integrated Circuit packages. 




TEMPERATURE ( C) 

FIGURE 1. Power Dissipation vs Temperature 



LEADS JUNCTION TO AMBIENT 
THERMAL RESISTANCE 


N (Molded, Coppm Frame) 14. 16 


NOTE. These curves represent data 
obtained from a cross-section of interface 
devices, and reflect a 90% confidence 
level. Refer to data sheets for specific 
- device information. Measurements were - 
made in still air with package soldered 
into a printed circuit board. 
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FIGURE 2. Maximum 0j_x Values for 1C Packages 
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883/RETS* PROGRAM 
CERTIFICATE 
OF 

CONFORMANCE 


TEST 

MIL-STD-883 METHOD" 

REQUIREMENT 

INTERNAL VISUAL 

2010 B 

100% 

STABILIZATION BAKE 

1008 C 24 HRS @ +150°C 

100% 

TEMPERATURE CYCLING 

1010 C 10 CYCLES -65°C/ + 150°C 

100% 

CONSTANT ACCELERATION 

2001 E 

100% 

FINE LEAK 

1014 B 5 X 10 -e 

100% 

GROSS LEAK 

1014 C2 

100% 

BURN-IN 

1015 160 HRS @ +125°C 

100% 

FINAL ELECTRICAL 

+25°C DC PER NSC RETS 

100% 

PDA 

10% MAX ALLOWABLE 



+125°C DC PER NSC RETS 

100% 


—55°C DC PER NSC RETS 

100% 


+ 25°C AC PER NSC RETS 

100% 

QA ACCEPTANCE 

LTPD SAMPLE 


EXTERNAL VISUAL 

2009 

100% 


• RETS = REL ELECTRICAL TEST SPECIFICATION 

• ALL METHODS TO CURRENT REVISION LEVELS 


THIS IS TO CERTIFY THAT ALL 883/RETS MATERIALS SUPPLIED TO YOUR PURCHASE 
ORDER COMPLY WITH ALL THE REQUIREMENTS, SPECIFICATIONS, AND DOCUMENTS 
PERTINENT TO THE NATIONAL 883/RETS PROGRAM. ALL TEST DATA AND CERTIFICA¬ 
TION IS ON FILE AT OUR FACILITY. 
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